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Second Edition (September 1972) 


This is a major revision of, and obsoletes, the previous edition SY21-0530-0 and Technical 
Newsletter SN21-7643. This new edition applies to revision 07, modification 00 of the 1BM 
System/3 Model 10 Disk System, Program Number 5702-SC1 and to all subsequent revisions 
and modifications unless otherwise indicated in new editions or Technical Newsletters. 


Changes to text and illustrations are indicated by a vertical line at the left of the change; 
new or extensively revised illustrations are denoted by a bullet at the left of the figure title. 


Changes are continually made to the specifications herein; before using this publication in 
connection with the operation of 1BM Systems, consult the latest IBM System/3 Newsletter, 
GN20-2228, for the editions that are applicable and current. | 


Requests for copies of |BM publications should be made to your IBM representative or to 
the IBM branch office serving your locality. 


A Reader’s Comment Form is at the back of this publication. If there isn’t a form, address 
your comments to IBM Corporation, Publications, Department 245, Rochester, Minnesota 
55901. 


© Copyright International Business Machines Corporation 1972 
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PREFACE 


This manual is a guide to program listings for people who maintain the Overlay Linkage 
Editor or Checkpoint/Restart features for the 1BM System/3 Model 10 Disk System, the 
Overlay Linkage Editor feature for the IBM System/3 Model 6, and the Overlay Linkage 
Editor or Checkpoint/Restart functions for the IBM System/3 Model 12. 


Before using this manual, the reader should be familiar with the operating procedures 
contained in the /BM System/3 Overlay Linkage Editor Reference Manual, GC21-7561, 
and the /BM System/3 Model 10 Disk System Control Programming Reference Manual, 
GC21-7512. 


SYSTEM/3 MODEL 8 


The System/3 Model 8 is supported by System/3 Model 10 Disk System control 
programming and program products. The facilities described in this publication for 

the Model 10 are also applicable to the Model 8, although the Model 8 is not 
referenced. It should be noted that not all devices and features which are available on 
the Model 10 are available on the Model 8. Therefore, Model 8 users should be familiar 
with the contents of /BM System/3 Model 8 Introduction, GC21-5114. 


RELATED PUBLICATIONS 


@ /BM System/3 Card and Disk System Components Reference Manual, GA21 91 03 


IBM System/3 Disk Systems System Control Program Logic Manual, SY21-0502 


IBM System/3 Disk Systems Data Management and Input/Output Supervisor 
Program Logic Manual, SY21-0512 


IBM System/3 Model 10 Disk System Operator’s Guide, GC21-7508 


IBM System/3 Model 12 System Control Program Logic Manual, SY21-0046 


IBM System/3 Model 12 Data Areas and Diagnostic Aids, SY21-0045 


HOW THIS MANUAL IS ORGANIZED 


This manual has two parts: Overlay Linkage Editor and Checkpoint/Restart. 


Part | includes: 


Introduction: general information about the characteristics of the program, functions 
of the program, and input descriptions. 


Program Organization: an operational diagram, storage maps, and flowcharts. 
Data Areas: contents and formats of data areas used by two or more routines. 
Diagnostic Aids: various aids that help diagnose problems. 

Part Il includes: 

Introduction: general information about the program. 


Program Organization: functional considerations, operational diagrams, storage maps, 
linkage considerations, and flowcharts for both the Checkpoint and Restart programs. 


Data Areas: contents and formats of data areas used by Checkpoint and Restart. 


Diagnostic Aids: various aids that help diagnose problems. 
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® OVERLAY LINKAGE EDITOR 


Overlay Linkage Editor 1 


The Overlay Linkage Editor enables the user to influence 
the determination of overlays for his programs. An auto- 
matic determination of overlays is also provided. 


OPERATING CHARACTERISTICS 


The Overlay Linkage Editor can be entered two ways: 
directly from a language processor (compiler), or as a 
user-called program. The functions and method of opera- 
tion are different depending on whether the entry is via 
the compiler entry or the user entry. 


Compiler Entry 
When entered directly from a language processor 


(Figure 1), the Overlay Linkage Editor can perform any 
or all of the following functions: 


1. Catalog an R module into an object library on disk. 
2 Punch an R module into cards. 
3. Link R modules into an object program and catalog 


the program into an object library on disk and/or 
punch it into cards. 


Input for Compiler Entry 


Input to the Overlay Linkage Editor is in the $WORK file 
on disk. Each record in $WORK is 64 bytes long 

(Figure 2). The first record must be the options record; 
R modules follow the options record. 
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SECTION 1. INTRODUCTION 


Each R module consists of External Symbol List (ESL) 
fields (packed five to a 64-byte S-type record) and text 
records. An END record follows the R modules. A /* 
record must be the last record in the compiler output. 


Options Record: The options record tells the Overlay 
Linkage Editor what functions to perform. The options 
record must be the first record in $WORK. Figure 3 
shows the format of the options record. 


R module: The R module consists of ESL fields packed 
into S-type records, text records, and an END record. 
Each 64-byte S-type record can contain up to five, 12-byte 
ESL fields. The S-type record must be hex ‘00's after the 
ESL fields. 


R modules are described in the /BM System/3 Overlay 
Linkage Editor Reference Manual, GC21-7561. 


Output From Compiler Entry 


Output from the Overlay Linkage Editor is specified by 
the options record in $WORK. The R_ module in $WORK 
can be punched into cards and/or cataloged into the object 
library. If link edit is specified, an O module is built from 
the input R module. The O module is then punched into 
cards and/or cataloged into the object library. 


A storage map and cross reference list is printed unless the 
options card specifies otherwise. 

User Entry 

The Overlay Linkage Editor can be loaded by using a 


// LOAD $OLINK OCL statement. The user must supply 
control statements. 


Input for User Entry 
Input for the user entry is described in the /BM 


System/3 Overlay Linkage Editor Reference Manual, 
GC21-7561. 
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Compiler Entry 


| 


R modules 


$WORK 


R modules Catalog and/or Punch 


R modules 


Object 
Library 
R modules 


Link R- modules into 
O modules 


Object 


Library 
R modules 


$SOURCE 
O modules 


Catalog and/or Punch 
O modules 


Object 
Library 


O modules 


End of Job 


Figure 1. Overview of Overlay Linkage Editor Compiler Entry 


22 
Not 


1 2 6 7 8 9 10 11 12 13 14 15 1621 
OPTNS Attributes Core R Type O Type User Flag Link Sequence 
Size Pack Byte Address Field Name 


(See Figure 3.) 


64 
Used | 


314 1526 2738 3950 5162 63 £64 


1 2 
s | Length | ESL | ESL [ ESL [ ESL | ESL | y-Qg00° 
Field | Field Field Field Field 
a” “\ 
7 “N 


“\ 
“\N 
Hex 
NAME X‘00' Start Cat Module Name 
$WORK Addr 


1 64 
NAME |x’‘o1" | Assm Entry Point 
) Addr 


ESL Input 1 6 7 8 9 10 12 
Records 
External Reference 
© 1 6 7 8 9 12 
> 
© S Text Records | | 
E Sub-Type Meaning 
cc X‘00’ External reference to module name 
X‘03’ Weak external reference to module name 
X’80' External reference to entry point 


X'83’ Weak external reference to entry point 
X‘00']Common Area 


Sub-Type Meaning 
x‘04' Global Common 
X‘05’ Local Common 


oO) 


Length-1 Assm Addr Text RLD 


1 2 3 4 5 64 


Start Addr 


2 3 4 64 


1 2 


3 64 


=|p 


Figure 2. Input to Compiler Entry 
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Bit 


Main Storage Size: This is the amount of storage (in 1/4K increments) necessary for execution of the 


Byte 1 


01234567 


1XXXXXXX 
OxxxxxXxx 
xX 1XXXXXX 
XX 1XXXXX 
XXX 1XXXX 
XXXX 1XXX 
XXXXX 1XX 
XXXXXX1X 
XXXXXXX1 
XXXXXXXX 
XXXXXXXX 
XXXXXXXX 
XXXXXXXX 
XXXXXXXX 
XXXXXXXX 
XXXXXXXX 
XXXXXXXX 


object program. 


Byte 2 
01234567 
XXXXXXXX 
XXXXXXXX 
XXXXXXXX 
XXXXXXXX 
XXXXXXXX 
XXXXXXXX 
XXXXXXXX 
XXXXXXXX 


XXXXXXXX . 


1XXXXXXX 
xX 1XXXXXX 
XX 1XXXXX 
XXX 1XXXX 
XXXX 1XXX 
XXXXX 1XX 
XXXXXX1X 
XXXXXXX1 


1 6 7 8 9 10 11 12 13 14 °15 16 21 
b| OPTNS Attributes Core R Type O Type User Flag Link Sequence 
| Size Pack byte Address | Field Name 


Attributes: This two-byte field describes the linked object program built by the Overlay Linkage Editor. 


Permanent entry 
Temporary entry 
Inquiry 

Inquiry Evoking 

Must run dedicated 
Requires source 
Deferred mounting 

PTF applied (not used by Overlay Linkage Editor) 
Overlay program 
System input dedication 
Checkpoint program 
Direct source read 
Macro processor allowed 
Reserved 

FORTRAN Common 
Reserved 

Reserved 


Example = Hex’12’ = 18(Hex’12’) X 256 (1/4K) = 4608 Bytes 


R-Type. This byte specifies the disposition of the R. module in $WORK. 


Bit 


01234567 
1XXXXXXX 
x 1XXXXXX 
XX 1XXXXX 
XXX 1XXXX 
XXXX 1XXX 
XXXXX 1XX 
XXXXXX 1X 
XXXXXXX1 
OOO000000 


Punch into cards 

Catalog into object library on R1 

Catalog into object library on R2 

Catalog into object library on F1 

Catalog into object library on F2 

Catalog as Retain-R in library 

Catalog as permanent entry in library 
Catalog into object library on program pack 


No R module 


Figure 3 (Part 1 of 2). Options Record 


O-Type: This byte specifies the disposition of the linked object program and the type 
of printed output from the Overlay Linkage Editor. 


Bit 


01234567 
1XXXXXXX 
X1XXXXXX 
XxX 1XXXXX 
XXX 1XXXX 
XXXxX1XXX 
XXXXX 1XX 
XXXXXX 1X 
XXXXXXX 1 
QO000000 


Punch object program into cards 

Catalog object program into object library on R1 

Catalog object program into object library on R2 

Catalog object program into object library on F1 

Catalog object program into object library on F2 

Do not print core map 

Do not print cross-reference list 

Catalog object program into object library on program pack 

No linked output. (If neither an R or anO module is specified, 
an OQ is cataloged on the program pack.) 


User Pack: This byte specifies the pack where user routines are stored. The Overlay 
Linkage Editor will search this pack first when resolving EXTRNs to modules whose 
names do not begin with $. If the EXTRN name is not found on this pack, the 
program pack is searched. 


Bit 


01234567 
1XXXXXXX 
x 1XXXXXX 
XX 1XXXXX 
XXX 1XXXX 
XXXX1XXX 
XXXXX111 


Reserved 
Search R1 
Search R2 
Search F1 
Search F2 
Reserved 


Flag Byte: This byte passes information to the Overlay Linkage Editor. 


Bit 


01234567 
11110000 
000000x1 
0000001 x 
000001xx 
00001xxx 


Reserved 

Link edit address in bytes 14 and 15 

Catalog Load Module as Retain-R in-library 
Sequence field name given in bytes 16 through 21 
Print messages 


Link Address: These two bytes specify a link edit address. If bit 7 of the flag byte is 
not on, the Overlay Linkage Editor links the load module to the end of the supervisor. 


Sequence Field Name: Name put in sequence field. If not specified, ESL will be used. 


Figure 3 (Part 2 of 2). Options Record 
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Output From User Entry | A storage map and cross reference list are printed depend- 
ing on the MAP parameter of the // OPTIONS card. 

Output of the Overlay Linkage Editor for user entry is an 

object program cataloged into an object library and/or 

punched into cards (Figure 4). 


User Entry 


( Control 


Cards Sey era Ee 


$SOURCE 
| | 
_ 


Pre-Auto 
Segment 
List | 


Read Control Cards 


Object TEER 
Library 
R modules 


Link R- modules into 
O modules 


$SOURCE 
O modules 


Catalog and/or Punch 
O modules 


hl 
O modules | 


i 
Object 


Library a 
O modules 


End of Job 


Figure 4. Overview of Overlay Linkage Editor User Entry 


The Overlay Linkage Editor is divided into self-overlaying 
routines. The sequence in which routines are loaded and 
which routines are used depends on whether the compiler 
entry or the user entry is used and which functions are 
requested. Figure 5 shows an operational diagram of the 
Overlay Linkage Editor program. Storage maps of the 
compiler interface and the user interface are shown in 
Figures 6 and 7. | 


Data Movement 


‘Control Flow 


Formal Phase Name 


(same as microfich 


$SGEN 


Descriptive Phase Name —> 
Functions —————_—_> 
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SECTION 2. PROGRAM ORGANIZATION 


= > 
Sag 


Flowchart Identification 


e) 
Entry Point 


Chart MC Entry Point SYSGEN 


System Generation-Phase One 
@ Reads user-modified SYSGEN cards, one at a time 


Branches ——_——_—_—_———> |@ If // END 
Input Data Areas ————> COMMON 
Output Data Areas ———> MACOUT 
m—e ee External Routines — —- —- —-—-—- —-—- —=— 
$$SGSUB AB Substitute Processor 


Routines Called —————> 


Subroutine Flowchart Identification 


Chart ID 
1 


Routine is in this manual. 


Routine is in /BM System/3 Disk Systems System 


Control Program Logic Manual, SY21-0502 (for 


Models 6 and 10) or /BM System/3 Model 12 Sys- 


tem Control Program Logic Manual, SY21-0046. 


Routine is in /BM System/3 Disk Systems Data 


Management and Input/Output Supervisor Logic 
Manual, SY21-0512 (for Models 6 and 10) or /BM 
System/3 Model 12 System Control! Program Logic 
Manual, SY21-0046. | 


Figure 5 (Part 1 of 3). Operational Diagram Legend 


(Next Phase) 


Overlay Linkage Editor — Program Organization 9 


10 


Compiler Entry User Entry 


SOLYNX Chart AC Entry Point YNX000 SOLINK Chart AA Entry Point INKOOO 


Compiler Entry Phase User Entry Phase 1 
@ Open $WORK and $SOURCE @ Open $WORK and $SOURCE 
e@ Initialize common area (LOMMON) e@ Initialize common area (LOMMON) 
@ Read $WORK and move OPTIONS data e Load $$RDS1 and $OLER into core 
and Name ESL to LOMMON @ Read and print first control card 
e Find next available sector in $WORK 
If request is to cataloga R module 
$WORK @ freq 9 Control Card 
(OPTN Data Cr 7 
and <x LOMMON 
R_ modules ) <2 LOMMON ; | : 
-——-—— External Routines -—— —- - —- — —_——— — External Routines —- —- — - — = — 
$CAM AN Compiler Access Method ) $WORK $CAM AN Compiler Access Method Qe) 
(OPEN) $$RDS1 *1 System Scan 


$OLER Al Error Routine 


SOLER Al Error Routine 


$SOURCE 
(OPEN) 


$OLBO Chart AD Entry Point OLBOOO —_— IF 
Library Control Phase * SOLIN1 Chart AB Entry Point INK110 

@ Determine output type requested 1 OPTIONS User Entry Phase 2 , 
@ To catalog an R module: Pay @ Syntax check and store data in LOMMON 

- Create a directory entry in the object library // PHASE from // PHASE or // OPTIONS card 

- Create module from input @ Read and print next contro! card 

- Update volume label // OPTIONS 

Call $OLFTP to punch R module // PHASE ——— 

If link is requested 

If link is not requested ‘ <= LOMMON 


eRe ere a, (| pone re en E i ace ea he ewe ee 
Determine output type requested xternal Routines 


To catalog an O module: $$RDS1 *1 System Scan 
- Create a directory entry in the object library SOLER A! Error Routine 
- Create module from input 


- Update volume label 
Call $OLF TP to punch O module IF 


$WORK End the job / \NCLUDE 
(R_ modules) or SOLIN2 Chart AG Entry Point INK105 
=> LOMMON R Module in SP User Entry Phase 3 


Card Format @ For // INCLUDE card: 
- Syntax check 
- Find module 
- Copy module to $WORK 
Disk 10S "2 ; @ For R module: 
SOLER Al Error Routine // INCLUDE - Copy to $WORK 
Object @ Read and print next control card 


Library ———— > 


$SOURCE —— — — — External routines = - - — —- — 


(O modules) 
~ ” 


~— —_ 


$OLFTP AE Punch Phase Qs) 


External Routines — -— — — — 


$CAM AN Compiler Access Method (2) 


End of Job }- 
$$RDS1 *1 System Scan 
SOLER Al Error Routine 


$WORK 


(R modules) 


SOLAF Chart AF Entry Point AFA000 
Autolink Segment List Build 


@ Read R modules from $WORK IF 
$woRK @ Find R modules referenced by EXTRNs /f CATEGORY 
(R modules) @ Build autolink segment list entries // GROUP : 
< ? on $SOURCE for each ESL record found // EQUATE SOLIN3 Chart AO Entry Point INK105 
~_~—7 ®@ Write T records back to $WORK. Place an or User Entry Phase 4 
E in byte one of the last T record of each module // END @ For // CATEGORY, H GROUP, or // EQUATE: 


Opieet LS. Compress autolink segment list 


. : - Syntax check 
@ Process category override records 


(R_ modules) 


- Build segment list entry on $SOURCE 
- Read and print next control card 
@ For // END card: 


¢ - Check for included module on $WORK 
// EQUATE - Do final write to $WORK and $SOURCE 


——> 


~N 


~~ we oO 


$SOURCE 
(Autolink 
Segment List) 


— awe External routines -—— = = 
$CAM AN Compiler Access Method (ze) 


SOLER Al Error Routines ee, 
$OLMSG AR Error Message Print 


——— a —— — External Routines — — — — — 


SOLAH Chart AH Entry Point OLAHOO 


$CAM AN Compiler Access Method [2] 


— g Cross-Reference Segment List Builc. $$RDS1 *1 System Scan 
$SOURCE @ Read records from autolink segment list $SOURCE $OLER Al Error Routine 
, on $SQURCE Segment Entries 

Autolink oS @ Build cross-reference segment list 

Segment list a . $WORK 
(R_ modules) 
Cross-Reference |p <> LOMMON 

Segment list 


j——— — External Routines — — ——- — — — 


SCAM AN Compiler Access Method () 
$OLER _—AI Error Routine 


2A 


Figure 5 (Part 2 of 3). Operational Diagram 
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SOLER Chart Al Entry Point EROOO 
Error Routine 
e@ Call Halt/Syslog to issue halt. A two- 
level halt is issued if the log device is 
off. A one-level halt is issued if the 
log device is on. 


$OLAJ Chart AJ Entry Point AJAO0O 
Sort AUTOLINK Segment List 
e Sort AUTOLINK segment list into sublists of: 
- Common elements 
- Root elements, zero priority elements, and 
elements required by zero priority elements 
- System categories by category 
- User overlay substructures. These are in 
EXTRN order and may be either |/O 
dependent or !/O independent 


$SOURCE 


ARR + 1-byte error code 
‘ displacement into 
Halt error table 
Display 


AUTOLINK 
Segment List 


— — — External Routines — — — — 


<a> LOMMON 


Sort 
Segment 
List 


(various) *1 Halt/Syslog 


— — —External Routines — — — — 


$CAM AN Compiler Access Method 


SOLFTP Chart AE Entry Point F TPOOO 
Punch Phase 
@ Punchan R module or O module into cards 
Parm List 
Ss = XR1 -» | Bytes 
Q/R bytes of pack 
$SOURCE C/S of start of 


Chart AK Entry Point OLAPOO 
Overlay Design 

@ Calculate core requirements of object program 
e@ Produce overlay structure if needed core 
exceeds available core 


<a> 


$OLAP 


$SOURCE 


(Sorted 
Segment List) 


LOMMON 


(O modules data to punch 
Directory entry 
of module 


—— — —External Routines —— — — — — — — 


$CAM AN Compiler Access Method Ce) — — — — External Routines 


$OLER Al Error Routine 


(various) *1 SYSPUNCH 


$OLER A1 Error Routine 
Modules 


SOLAR Chart AP Entry Point OLAROO 

Overlay Segment List Build 

@ Build overlay segment list with an entry for 
overlay control information 


@ Write object code text records consisting of 


$SOURCE 


(Cross-Reference 


Segment List Overtay Fetch Routine, Fetch Tabie, and 
and transfer vectors to $WORK 
Sorted $CAM Chart AN Entry Point CAMO01 


Segment List) Compiler Access Method 


e@ Retrieves up to 255 sectors at a time according 


<is> LOMMON 


sao | to a binary relative sector number 
egment List @ Loads up to 255 sect i i 
2 ee Pi eee ia BUR RS esc ck Ses alas p 55 sectors at a time according 


to a binary reiative sector number 


AN Compiler Access Method 
Al Error Routine 


$SOURCE XR2+Post-Open Disk DTF 


External Routines — ——- — 


*2 
*2 


Disk 10S 
Disk Wait 


$SOURCE 
SOLAT Chart AL Entry Point ATO10 
(Overlay Core Map Phase 


Segment List @ Print core usage map and error messages 


and 
Cross-Reference <tg> LOMMON 
Segment List) 


— — — — External Routines —- —- — — — 

$CAM AN Compiler Access Method ee) 
Core Map SOLER Al Error Routine . = = 

aad (various) *1 Halt/Syslog for printer $OLMSG Chart AR Entry Point OLMSGO 
Error Messages Error Message Print 
@ Print error message 
> = > Error Code 
SOLBE Chart AM_— Entry Point START 


Relocate, Resolve EXTRNs, and 
Build Load Module 
e Read overlay segment list from $SOURCE 
Build ESL table for each overiay Error «ER 
e@ Read R.modules for each overlay, Message 
relocate them, and resolve EXTRNs 
@ Print module address and overlay number 
of error module 
e@ Combine relocated R modules into a 
load module 
e Write load module to $SOURCE 


— — — — External Routines — — -—- — — 


$CAM AN Compiler Access Method Ve] 


POORNCE e@ Put relative disk address of each 
i I t 
(Sorted overlay into Overlay Fetch Table 
Segment Eero b> in the root phase 
ce @ Put overtay fetch table oddr after last 
= RLD in root 
2 (Load . 

Module) <n> COMMON 

— — — External Routines — —- — — 
$VVIORK 
(R_ modules) $CAM AN Compiler Access Method Ve) 


@ Figure 5 (Part 3 of 3). Operational Diagram 
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Chart AA. User Entry Phase 1 (SOLINK) 
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: PHASE —*, YES -*” SYNTAX “*. YES *MOVE INFO FROM * 
*,. STATEMENT gee wn >*, OK ger ont PRESSE TO LONAONS—-—= 
*, .* *, .* * * ! 
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Chart AB. User Entry Phase 2 (SOLIN1) 
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Chart AC. Compiler Entry Phase (SOLYNX) 
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+ PACK ‘ *PUNCH O MODULE * +. .o* 
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| * DZ *-> | 
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*, OUTPUT i Rer-->* 53 * $$SPEJ * 
*. 7* * * * * 
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. Chart AD (Part 1 of 2). Library Control Phase (SOLBO) 
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Chart AD (Part 2 of 2). Library Control Phase (SOLBO) 
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Chart AE. Punch Phase (S$OLF TP) 
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* BIs 
v | { * * 
eet | ett 
Vv * * \ | 
-*. * G2? * AT/O1/A1 \ v 
Fi *, TTT TL ELT TTT TS ts tS { eT TI ITT tT tT tt tf 
_* *. x ert: *FOLER * H x * 
. . YRS * * #--------------- * | * PRINT COMMENT * 
*) INCLODE  *---5 * FR *----># #222 -- 2-2 ~~~ +--+ - = -- == L---* ON SYSLOG * 
: . | * * * ISSOF RALT * * * 
*. _* kK ek * x * Ps 
*, .* * *  rerttrTTtitt tt <7 4 wrTTT TT ete. ttt tt 
*” NO Ok * G2 * 
* * x * nr ts 
* G3 * CK * a 
* * * G3 *--4 
kK x x 
eee 
o*, INK 270 v TIWK250 
G1 *, PT tr T Tole t tet tt es ret TTT Tt ett ts ts 
-* GROUP *, * * * * 
-* CATEGORY *,. NO * * * * 
. .* EQUATE OR « Keon * FIND MODOLE * * SCAN ROUTINE * 
x, END _* x x x * 
«, .* *« * * * 
kk WTTtTTit t+ ti. +? 2 TT TT TTT TTT TT ee ro 
* YFS Ok 
: vt, | 
x FZ * { 
* * 
1k & le ~--------- “ | 
i} | v 
INK 180 Vv TNK 280 v o*, 
ERED | eR EE KK CREA QRREEER REECE | H3 *, 
* * *#e 
* FETCH PHASE * * READ 1 SECTOR * | .* SYNTAX *,. N * * 
: *€OLIN3 : FROM LIBRARY { OK Keene >* FZ * 
* * | x, .* te ek 
BAKKE RE ROE TTT TT TTT TTT el et fo x, o* 
* YFS 
| eK 
rae 
| * JZ *->| 
| * * | 
* eK ! 
A//O1/A1 TINK 287 TNK255 
CHK TIER EEK EK EE CHEK IRRKKEKKK EK 
KEKE KEKE EKER | * * 
* * * POT G RECORDS * = | *GET MODOLE NAME* , 
*EXIT TO SOLIN * TN SWORK { * PROM SCAN * 
* * i « OUTPOT * 
CEKRE KEKE EE KK EE { * * 
PS TET TTT Tet tte. ts { TT TT TT Tit ttt ttt 
{ 
( 
' 
| 
v { 
*, ; o*. | 
K1 *, K2 *. H He HO 3 OK OK aK 
*, .* *, | * * 
NO. RE *, YES .* END OF ‘“*. NO | * POINT TO NFXT * 
~~, MODULFS o BK eee rr eee ° MODULE a ¥en -5 * MODULE NAMF * 
f *, WAMPD .* . . * * 
H *. _* *, .* & * 
y x .* *, oe TTT TTT Te tt Tt tt 
tk * YRS * | 
* * * Re 
x PS * * x 
* * L->* 33 * v 
KKK ok KK 
KK x * 
* G2 * 
* * 
tok kok 


@ Chart AG. User Entry Phase 3 (SOLIN2) 
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OLAHOO0 
MIO AD IIR OK 
* * 
* ENTER * 
* * 
FOR ROR RC EK EK 


| 
| 
| 


s ee { 
RHR BD OR OR { OR IOROR RFR ROR KO HO 
* * *SET FIRST LEVEL* 
* INITIALIZE - * *°T0 DEPENDENCY * 
* SRT $SOURCR * * BITS - XR 
* BUFFER SIZE * *#LISTFROM ROP : 
* * STM TS 
aT TrTrtT Trees er. rT EY i Sieueeres be eeeee. 
a 
| | 
| | | 
| 
AHI000 Vv 
SEOEEC2ESAE ESSE rT TTT KL TT TT ttt tt 
* * PROPAGATE TO * 
> DO YNITTAL * *DEPENDENCYSCALL* 
* SEGMENT LIST * *OF OSER ROUTTINE* 
* LOAD * * - XREF LIST * 
TTTttT Ti titre st | TET T CT PTr Tt tt ot 
<n on 0 oe ee ee me ee a ae > | 
AHHOOO ARNOO00 
RAKED QERKKEE ERE REKEKD I RREK ER KK RK 
* * *FLAG DOPLICATE * 
* BOITD A XREF * * MODULE AND * 
* SEGMENT LIST * * ENTRY POTNT * 
ot ELEMENT * *ERRORS TN XREF * 
* * LIST 
a Titttttrt Tt ttt ttt PTT errr re. tt rt Sf 
| 
RERERPQRERREKEEEK SESE SE OSES SSK SESS 
* * *POINT TO EQUAL 
* SET BOUNDARY * SXREF ELEMENT tye 
*ALIGN, YLLEGAL * AOTOLINK * 
ScALL {NDICATORS* 3 SEGMENT LIST : 
AKER RR RE ereeerererr eee 
Ms AHPOOO 
-2 *, HREKR PI RA RE RE 
* *, * MOVE ORIGINAL * 
NO .* XREP *, *CATEGORIES PROBS 
mma LIST * * PRE-AUTOLINKE 
*., COMPLETE .* * LIST TO XRFF : 
*, e * LIST. * 
x, TORRES SELLE SESS ES 
i YES | 
ARC 180 
SEEN SCANS SSNSeASS 
" 
* DO PINAL * 
* SEGMENT TTS? # 
* WRITE 
rT TttttrTiT titi i... tf 
AJ/01/A1 


a slo 
* 


: EXIT TO SOLAJ. : 
"eeeeeeeE KERR 


@ Chart AH. Cross-Reference Segment List Build (SOLAH) 
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EROOO 
REED 1 ERSEEERERE 
* 


: ENTER 
ERERERESEKERES 


* 
* 


SEEKER LEKKRKRAKEEE 
& 


GET HALT FROM * 
ERROR TABLE : 


nnnenen 


* 
HKECKEKEAEEEKEKEES 


£RO25 
TREK 1 EHREREEREES 
* BUILD * 
* HALT/SSYSLOG # 
* PARS GIVING * 
* HALTS AND * 
* OPTIONS * 
REKKKRERREKKEREEKEE 
-*, SEE NOTE 1 
D1 *, STEAKS HZEKSEHAEESEER 
2 a, * * *s * 
- YES *® *HALT/SYSLOG* *& 
*, LOG ON Benen +>* * ISSUE 1 * * 
2 . * *LEVEL HALT * * 
*, * = 2 * ® 
*, ,* RRERKSKEKKEREREKRE 
i No 
| 
| SEE NOTE 1 
SREKKH TERRESTRES 
** * * 
* *HALT/SYSLOG*® * 
* * ISSUE 2 * *# 
* LEVEL HALT * *# { 
* * * & 
EREREEEREE+LEKEREE 
< om oe eee oe ee ee eo > am de ae a ee om oe om 08 ow oe em, J 
EROSO 


Vv 
SOEREP LT EKEREREEEE 
* 


PASS OPTION * 
TAKEN BACK TO * 
CALLER * 


een nee 


* 
SEREEKERKERESEEES 


| 


HEREG TERR REREEE 
* RETURN TO 4 
: CALLER | : 


SERAEKEEKEKAREESE 


UMAONSZ 


Chart Al. Error Routing (SOLER) 


€0OL 


AJA 


AJA 


AJ 


FOR ROK A] OR kk cK 
*x x 
* ENTFR * 

* 
RRO ROR ROK KOK 


fe ew 


000 
we Ke eR BY he fe te eo eo OK te 
*¥SCAN SEQ. LIST * 
* FOR ROOT * 
*ELEMENTS & SORT* 
*INTO SORT-SEQ- * 

* 


* LIST 
SRR OR FO 


Qe 


100 
HR IOC Ra RE KK 


* 


* 
* GET COMMON * 
* ELEMENTS * 
* * 
* * 
WR OK oe ie ee ee eK 


| 
| 
| 


AJA200 


ATA 


AJA 


AJA510 


AIX 


AJB 


@ Chart AJ. Sort Auto-Link Segment List (SOLAJ) 


Vv 
BRI HORT) ROK a i ek 


* * 
* SPT JP ROOT * 
* “MATNLTNE * 
* * 
* * 
* * 


We Fe oe fe ok oe ee eek ee 


OS 
*O 
<I 


AOR A ro OK 


x 
FORM ROOT * 
KERNAL * 
« 

* 

«x 


HHH KER ED 


RAMEE He RK tek 3 a OK 


FOR ROK Rok 
Lr. 0 


* 
* 
* 
TO 
x 
* 
* 


* 
Re kK eK ok kk ok 


410 V 

MK KKK (S RRR KK KK KKK 
* ADD ELEMENTS * 
* USED BY 0 * 
*  PRIORTTY * 
% FPLEMFNTS TO * 
* 007 * 
we eo eo i kk ie ok ok ok ok eo 


| 
| 


<I“—— 


He FE CET Yk eK KK 
* * 
* BUILD SOTAL * 
*CATEGORY (1-7) * 
* OVERLAYS * 

* 


* 
Se ee KR ok kok ok OK 


<— es 


000 
FOR ROR DOK eR KK 
x * 


* ADD AND LINK * 
*TRANSFER VECTOR* 
* ELEMENT % 
x x 
FOR ROR ROR ROR RO RRC RICK ak 


———— 


000 
BR ORK dtc dk Fok tok & 


* * 
*BUTLD 1ST LEVFL* 
* LOCAL OVFRLAY * 
* STRUCTORFS af 


* 
Hee KK oe ee oe oe ake oc ke oe oe 


AJR 


AJC 


AIC 


AJC 


200 
ERE EH TD) ee ee oe eH OK 
* x 
XBITLD 2ND LFVFI * 
* LOCAL OVERLAY * 


* STRUCTIRES * 
x 


x 
He Se ke tek oe oe ok ke ee ee 


<ge ee ee 


FIR CD toto kd kok dk 
* BUILD OVFRLAY * 
* STRUCTURE FOR * 
*ANY MODOLF NOT * 
* YFT ADDED * 
x * 

* 


ROROKOR ROR OR ROHR ROKR a 


<—cieer —_ 


910 
ROR RT) 2k RIOR HOI a 


x * 
*CHAIN MULTIPLE * 
* APDFARANCE * 
* MODITLFS * 
* * 

* 


Fe FO RR RK ok kok oe ke ok 


a-— 


ORR Dt ok gk ata i 
"NCLUNE ROOT * 
LLED MODULFS * 


OVERTAY 


eR RC Fe Re ee a Re ee 


1 
x 
* 
* 
* 
¥e 
* 
* 


x 
* 
x 
* 


200 AK/O1T/4A1 


He fe ED De eK oe a 


| 
{ 
| 
{ 
| 
V 
x 


* 
* FYTT TO SOLAP * 
* * 


We KH Re he 
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SOLAP APLOOO APHOOO 
OK KOK A] OK OK Ke KKK AD KKK KKK EK K KEKE AY KEKE KKH 
* x * * * * 
* ENTER * * ENTER * * ENTER * 
* * * * * x 
he oe eo Ae ke hee te ek kk Wek ek ok ok KK KK KOK K eK Fk ke i ok ak ok ko ok ak ok 


| 


APC500 | APHO 10 
FORO B tok SO HACK KB DO RAO $k BY RARE RE KKK 
* * *SET COMMON ROOT* * 
*COMPUTE BUFFER * * AND OVERLAY * 
* SIZE * * AREA SIZES 


* 
*COMPUTE COMMON * 
TO * * LENGTH * 
, MULTIPLE OF 256* 


THS 


* * * x 
He FC I I II III IC ie a ok 2H i ak i fo ie te ak eR RO RR ie ak i te a CK ak 
ROK X | 
* * 
* C2 *-> 
* * - 
HO 
APC000 AN/O1/A1 APL120 APH100 
KKK ] KK EK FeO IK CD aK aK CK CU KR KK KOK 
*CAM * * SELECT NEXT * * FIND CORE * 
Kew eee ern een n * *MODULE IN ORDER* *REQUIREMENTS OF* 
* LOAD SEGMENT * *OF PRIORITY AND* * EW OVERLAY * 
* LIST * *SIZE FROM SORT * * PROGRAM * 
* * * LIST * * * a 
PSP Et ee ets £2 et fe EO ICI iC IC RC I CK aK RO i i I RK cK 
ae ek 
* * 
* DY *-> 
* * 
KOK 
V AK/O1T/A4 APL280 ~*~. APL320 a*, APH600 
He ROR) I OK D2 *, D3 *, Be HT KO 
*APHOOO * .* *, .* *, * * 
Kee meee meee ene * * A *. YES * THIS *,. NO * GET ELEMENT * 
* SUM REQUIRED * *. MODULE o Ferme ene >*. MODULE FIT ,*=<--- *FROM SORT LIST * 
*CORE & OVERLAY * *, FOUND .* *. IN ROOT .* * * 
* AREA SIZES * e * *, . * * 
ORK KK OOK KK *,  * x, Lk Vv Pere tere te ts ts EES 
* NO * YES xk KK 
* * 
* C2 * 
* * 
| 4 OK 
v 
-*. APL360 o*, 
EF *, Vv * CK KEE 3 OK OK EK EY *, 
.* *, aOR BD kK KKK * * .* *, KEKKCORKEKEK KEK 
YES .* PROGRAM *, * * * ADJUST ROOT, * -* END OF *. YES * * 
e777 *. FIT .* * RETURN * *FETCH TABLE, TV* *. LIST o Kew HH RETURN * 
x, * x * * SIZES * *x, * * * 
*, .* FORO ORO IO aC * * *x, * tek ko RR OK RO KK 
x, * RK ORR KK OK *, C* 
t * NO * NO 
| KKK 
| | at, | 
L->* C2 * 
* * 
| 3 OK | 
APJ000 APKOOO -*. APH630 
OR ROKK Bk KK ok ak Fa x, HKD) Sk kK tO KK 
* ASSIGN ALL x KOK FP 3 RK ROKK .* x. x * 
* NON-ZERO * * -* TRANSFER *. NO * SUM OVERLAY * 
* MODULES TO * * ENTER * *, VECTOR e®~-— +=-->*CANDIDATE SIZE * 
* OVERLAYS * * * *. ELEMENT .* * * 
* * SR Rk kk II ke kok kote ak x, * * * 
| FOFOROROR I ORRICK tafe a x, O* FRO FO KK 
{ i * YES 
| OR Ok 
* * 
{ t->* DY * 
{ i, Sodeeateetarieniadietaintediatainnieiaetetetedatetanted ~ Y saieaimetianenineteeteted > ( * * 
\ | i | $k OK 
| aPco6o AK/0O 1/A2 { APKO20 V AK/SO1/A4 APH320 
{ KOK OK kk Xk { SR OK G3 FO ok ke kk Ser GU tk ok ok kk 
| *APLOOO * *APHOOO * * SAVE SIZE * 
ee ee ee ee eee ee * Kee eee wwe a we eK * LARGEST *x 
{ * RE-INLCUDE * { | * COUNT NO. OF * * CANDIDATE PER * 
{ * ELEMENTS IN * | *CANDIDATES PER * * OVERLAY AREA * 
{ * ROOT | * OVERLAY AREA * * * 
| PoC eer ee eee ere SSS | | KOK FOR kote kak tk ko ko kok ok kk tok 
( | { { 
{ | | | | 
{ | { 
{ V { | { | 
o*, { AK/O1/F3 ens V 
H4 x, eR OK FD Rk ek KK OK FR OK OK Be RC a ET Uf ea a OK Oo a ak 
| .* *, *APKO00 * * FREE ANY * * * 
{ ~* ANY *. YES 5 Soadetieadinleniatateinetetnaiel wank { * OVERLAY AREA * * COUMT NO. OF * 
{ *.,RE-INCLUSION .*-------->*FRFE ALL SINGLE* i * WITH ONLY ONF * c7~*CANDIDATES PER * 
| x, -* * CANDIDATE * { * CANDIDATE * { * OVE LAY AEA * 
*. -* * OVERLAY AREAS * { * * H * * 
{ x OC Bot kk kkk kkk ok kok ok ok & | Sok kok ok Ot kok kok tok tok y ROR ORR Tk ok 
{ * NO { { kt 
{ | | { * * 
L-~eremnmece >{ ( * DY * 
| * * 
{ { OK 
| | Vv 
KPCO90 V AK/O2Z/A1 { APK300 2 *, 
tok KOK | ek ROK ek \ J3 x 
*AFNOOO * ( * ANY *, 
cle inatnaetl eaten inaieieienaaeiention * {YES .~.* OVERLAY #*., 
* COMPINE OVER- * L---* AREA -* 
* LAYS, ASSIGN * *, FREED * 
* OVEFLAY NOS, * *, _* 
kok aa a kok ok kote kk x, *x 
| * NO 
| 
| 
{ 
V AK/O1/F3 
wR RK eK ROR ee V 
*AE KONO x wer K Dkk ko a ak HOR K 3 Ok 
bs naleeinaeeina inate * * CALL PHASE * * * 
*TELEE ALL SINGLE*s*#------ >* SOLAR * * RETURN * 
* CANT TOATE * * * * 
* OVERLAY AREAS * ORR ROR RO ie OK OO ROR ROOK Ro RK Oe 
Ket eK A KK RK KE KK 


Chart AK (Part 1 of 2). Overlay Design (SOLAP) 
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APNOOO 
ee A] RE EH 
* 


* 

al ENTER * 
* % 
OK 


° *, 
e* OVERLAY *. 


APN100 
ERKAKEB ZEEE EE EE RH 
* COMBINE * 
* OVERLAYS WITH * 


wai NEEDED Pa aaa a 4 EQUAL ELEMENT * 


*, .* 
*, .* 
* NO 
APNO10 | 
RAC 1 40k 90k tok 
* SET ALL * 
* ELEMENTS TO * 
* ROOT & * 
* ELIMINATE * 
* DUPLICATES * 
CR RIOR EE KIO KO 


KARE] RK KEK KK 
* : 


* 

- RETURN * 
* t 
eK HO RR RK KK 


Chart AK (Part 2 of 2). Overlay Design (SOLAP) 


bd POINTERS : 
ERK AKEER EERE ER EKER 


APN4OO0 
REE KEC IHRE RE EH 
* * 


* COMBINE * 
*OVERLAYS WHERE * 
* POSSIBLE * 
RKKKKKKKKKEKKKEEKKK 


APN600 AK/01/F3 
HK HRD 2 we 
*APKO00 
Ben wo ene qe ee ---* 
*FREE AREA WITH * 
S SINGLE OVERLAY : 


KKK KKK KKK KK KK KEK 


F 
* 
* 


APN610 | 


TTT TSE TEL eer Sf 
* 


HE KE EZ REE : 
*APKOO0O0 * 
Kaname Sac sant asia oa 
~->* FREE ALL * 
: OVERLAY AREAS : 


HM MH KK KE KK KK 


* 440K F 3 ak Ok eK KK 
*ASSIGN OVERLAY * * * 
id NUMBERS beeen RETURN : 


* * 
Me He he HH A ee ee eK 


RI OR RCI HO oe 
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ATO10 
ee ee A DH ie OK OK 
a 
* ENTER * 
xe * 
We i ok ie ok ok ek ok ak ok 


Vv 
ake ie ak ik ae ak ok ak 
* 


OUTPUT * 


AT030 
FOC 2 Odo 
* 
* PRINT HEADING * 
* LINES * 
* * 
* * 
AICO GER 


v 
OID 2 I OR aOK 
INITIAL READ 
* OF THE * 


VE 
* XREF SEGMENT * 


LIST 
SO IOI IOI III a 


ry SO SO SS Sa ee ee ee. >I< 222 2 ea OP ee m——" 
ATC100 f AT 100 «*. | 
dK AOE 1 x RRA ERS SS E2 *, 
* COMMON .* *, MODULE**** 
* BUILD PRINT : ° SCAN *. NAME * | 
*LINE AND PRINT *<~-----~-- *. OVERLAY ok =->* AY * 
* THE LINE * - 4Lt«st * ( 
* * *, .* KH { 
PPP Tre SS SS 2 ot 2 eS *, AF 
* END | 
AT200 
AOR 24 A Kk 
* PRINT CORE * 


SIZE MESSAGES 
* * 


PESTLE CLEP L EL ES 2) 


Me ae Re kK SD ee ee oe kk 
* CHECK FOR ¥* 
* ERRORS AND * 
* PRINT ERROR * 
* MESSAGES * 
*« * 
he he aK ie oie fe a oe kc ok ie ak ate ae 2 ok oe 
v 
AT270 it 
H2. *, 
oe x, 
* *, YES 
*) ERROR oe 
me, * 
*, * 
*" NO 
Ca adaeinatad =e oo ow 
AT290 
MME HAE TD A CH OK OK i 
* CALL PHASE * 
* $OLBE * 
* * 
KKK KEKKK KK KK KKK 


Chart AL. Core Map Phase (SOLAT) 


we CK CH 3 tek ak 
¥SOLER 


KE eee ce ae ae ee eee ee ee ee 


ate 2c ae he oe ake ec ote he oe i a ke ok 


we ee ee ee 


ATN100 
we a A Ly ok a ok ok ko 
* BUILD PRINT * 
* LINE FROM * 
*OVERKLAY SEGHENTS 
* LIST ENTRY 


* 
CeRwede eeeeeweean 


ORO BU tok ke tea 
USING PTR IN 
* OVERLAY LIST * 


GET XREF LIST 
* ENTRY * 


RR KK KK KEK 


EK AK CY KEKE EEK 
* * 
* FILL IN PRINT * 
*LINE WITH NAME * 
4 & REFERENCES s 


He eK kK KKK EK 


ROI IE D UO OC tok 
* * 
*MOVE PTR TO OBJ* 


*CODE FROM XREF * 
. TO OVERLAY : 


he He he i a eK ke cok ek ee 


MM BE a Ce eC KK OK 


* PRINT LINE ON * 
PRINTER 


PELL SS SSS SEL SE SS SS 


Cecsiseeences 


ATN150 *, 
F4 * 


° *, 
END .* SCAN *. 
*, XREF LIST .* 
*, * 
*. * 
ae 


V 
We KG Up KO IO 


*BUILD LINE WITH* 
* ENTRY POINTS, * 
* ADDR AND * 
: REFERENCE : 


ek Kk ok OK kK ok kk 


ER EEL 2 eo eR eo Oe 


* PRINT LINE ON * 
PRINTER 


a 
Ee 


Pitt et 22 2 FS tS eS SS 


STA 


Iwr 


BEG 


SEEEED] HERE RESEES 
* * 
* POINT AT NEXT * 
* RID IN TEXT * 
pa RECORD * 
SERERESSEETEEEEES 


RSLOOT -*. 
E1 


*, MODULE . { * 
"es, \® CREKTESEEEEEEEERS 
* "YRS *ee8 
* * 
* pg fe , 
* * 
eee8 
o*. BETYPF *, 
P1 *, FSL F2 *, EWD 
° *. TYPE - *SEGMENT*®, SEGHENT 
YES .* TEXT *. * LIST %, st 
-~*,. OUT OF SEQ. .* =, ELFAENT PE palate? ca 
*. :* | *, TYPR .# 
*, 7* e e 
*, ¥® *, .* 
shee * "HO seus 
* * * * 
* BY *t * B3 * 
* * * * 
seen anes 
TRDPTR MODULE __..#. 
SHSSEC1 EERRTERE SS 62 . 
* MOVE TEXT TO #* * *, 
*OBJECT BUFFER, * ~* FIRST - NO 
* PRITE OBJECT * *,. MODULE IN . #e~en 
_ DUFFER IP FULL : *. OVERLAY . 
KECERESEREREEEESE *, oe 
* YES 


SEK | SKHKEKSHSEE 
* 


* 
*HOVE RLD TO RLD* 
* BOFPER, WRITE * 
*BOFFER ty POLL * 


SEEKSESKSSEKEKESEE SES 


BREHORE o*. RAS 
a1 * 


* e 
-* END OF *, 
“+. MODULE 


NO 


e Rew eceonoe)> 


2 


RT 
SHSSA IER RREEEES 
* * 
* ENTER * 
* * 
SEKEKEREEEEEEES 


T 
CRESS HI SCKESEREEE 
* * 


*INITIALIZE AND * 
*COMPOTF SIZE OF*® 
* BUPPERS * 


ekeon 
* * 

* B3 tenn 
x * 
Rane ‘ 


SEREKHZISCREESEEERES 
* * 
*BUILD BSL TABLE* 
: ENTRY : 


* * * * 
STESCECSEKSKKEKESEEE SHEEKEEKRESKESESEOSREK 
| e£eean 
* * 
# C3 ¥#-> 
e2eee 
TSG BELOOP .*, 
EREERCIEEREESEEEES c3.—Cié#, 
* * -*END OF *, 
* READ OVERLAY * YES .* SEGHENT “*, 
* SEGHENT LIST * ae LIST .* 
* * - BUPPER . 
* * *, .* 
SKEEKKKRKESEKERES *,  .* 
* "NO 
| 
o*, 
D2. #, 
* *, 
NEW ..N 
*, OVERLAY =, #25 
me. .* 
*. .* 
* YES 
v 
SEEKSPDEKKESESEEE 
s s 


* RF-INITIALIZE * 
* START OF BSL * 
* TABLE 


REKKKAIEEREKESEREE 
* SAVE RELATIVE * 
*C/S_ OF OVERLAY * 
* AND LENGTH OF * 
* OVERLAY * 


SREKKEKEEKEEREEE EEK 


VAD 
SHECH I 2EREEEEREEE 
* * 


*READ MODULE TO * 
: TEXT BUPFFR : 


*x * 
KECKKEESSKEKKEKEEEE 


UILD 
RECKEPZ CRREREREES 


* READ OVERLAY 
* PE 


= 
* 
F * 
: OBJECT CODE : 
SHEKEREEEEESEEEEE 


SHHEREG ISHS RE SEESS 
* * 
* POUT RFLATIVE * 


*C/S OF OVERLAYS* 
sos FETCH TABLE : 


SEEKESEESCEESE EE RES 


SEKEEHZIERHRESEEEE 


WRITE PPTCH 
TABLE 


ett tH 
HHeeRE 


SEKKKSEKKKESEKSEEESE 


AD/O1/;A1 
PES OAKE SITE OLE 
s 


* 
bd FXIT TO SOLBO ‘ 
SECEEEEEEEEEE EE 


Chart AM. Relocate, Resolve EXTRNs, and Build Load Module (SOLBE) 


Ba o#, 


.* =PXTRN 
*. TYPE RLD 


* 


wo 


*, ,* 
* YES 


EERKSECHEEEKEESEKES 
* 


SEARCH ESL : 


TABLE TO 
RESOLVE EXTRN be 
EESEESSEREKEEEEED 


eeenee 


-*. 
D4 +. 
* * 
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SEEKS AS EEKEKESEKE 
* * 


*, * * 
o Bow enen-->* RELOCATE TEXT * 
* * * 


* * 
EKERESEKKKREHEREKEE 


: . chet 
.* PXTRN *, YES * * 
*., RESOLVED o Ke--->* DI * 
*, ™ * * 
*, .* eee 
*, .& 
* NO 
tT 
SESH YCESEKESESE 
* PRINT ADDRESS * 
* OF NODOLE AND * 
>*OVERLAY WOSBER * 
: OWN SYSLOG : 
CREEKS EEREKEREREE 
eee 
* * 
* By * 
* * 
tee 
SFF NOTF 1 
CREP YESEEEEES 
* PXIT TO * 
: HALT/SYSLOG * 
KEKEKESEREEEEESD 
HALT 18,20,23,28 
NOTE 1: 
SEE IBM SYSTEM/3 DISK SYSTEM 
CONTROL PROGRAM LOGIC MANUAL, 


SY21-0502 (FOR. MODELS 6 AND 
10) OR IBM SYSTEM/3 MODEL 12 
SYSTEM CONTROL PROGRAM LOGIC 
MANUAL, SY21-0046 
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CANOO01 
EKER] EEEEEEEES 
* * 
* ENTER * 
* * 
RKEKEKEKEEEEEEE se 
* * 
\ * Bp2 * 
j * s 
| 6tee 
| 
y oe *e. o*, 
CEKECER 1] EEREEEEEEE B2 *, Bu *, 
* * .* ALL *, * e 
* * ©* SECTOkKS *. NO e* IS THIS *. NO 
*INITIALIZE DTF * *, WITHIN == se5s-=22 Sse 2S —S $55 S555 5 ==> want, A PUT OP o t--=- 
* * *. LIMITS .* *, * 
* * *, * *, -* 
KEKECKESEKKEKKEEESE *, .* *, .* 
| YES * YES 
| v 
V AN/O1/G CAMOS o*, CaM070 
KEKE 1 EEEEKEEEEE 2 EKEKECIEREEEEESEES CHESKECYSERECESERE 
*CAMUT * * * * * SET END OF * 
Kew com serene cee * e* IS THIS *. YES * INDICATE READ * * EXTENT * 
* CALL WAIT * *. A GE « Fosse er e=)> * IN IOB * * COMPLETION * 
* SUBROUTINE * . . * * * x*708 * 
* ; * *, * e * * * 
EREKEKEKEKREKEEEEEKE *. .* HCEEECKESEESESREREESE TVLEESKEKEREEEEESESE 
* NO 
| eeee 
* * 
->* F3 * 
wo eee ee > * * 
Vv eeee 
o*. CAM06 CANO38 SEE NOTE 2 
D1 *, REECE HPEEEKEEESEE EKKEKH ZFEKERERE EEE 
.* *, * * s & * * 
-* IS THTS *. NO *INDICATE WRITE * * *DIODSP DISK*® * 
*, A GET OK Pi iinet * IN IOB Berne - * * tos * * 
*. PUT OP .* | * * * 
*, * * * * ¢ * * 
*. o* { KRESEEKEEKEEKEKERESE £EKEEEEEEESEERESEEEEE 
* YES een 
**kKK l * * 
* * * FR « 
* FI *=> * * 
* x | eke 
eeEK 1 
CAMQO11 V AN/O1/G CaMO085 o *. AN/01/G4 
HERE EL EKER EERE HERKSEPYREKKEEERES 
*CAMNCVT * Phd *, *CANUT s 
Bam ew we ee eee * e* IS WAIT *. YES Bam ee ee ew ene * 
*CALC DISK @ FOR*® *, SPECIFIED .*-------- >* CALL WAIT * 
* 1ST SCTR *, -* * SUBROUTINE * 
* ACCESSED *. o* * * 
KREEEREEEKEREEEE SE *, 48 KEKEKEEEEKEEESESEE 
* NO 
| €¥46 ! 
* * 
* F3 t-> 
V 44% 
*. CAME4Y CAMO9 
Ft *, HREREPIEECEESES ESR 
* SET NO RECORD #* CRKEP ZI KEES EE ES 
»* END OF *, YES * _ FOUND * * RETURN TO * 
* FILE ever ere == >* COMPLETION * * CALLER * 
4s e * X'*eyt * * * 
*, .* * * EEEEKEESKERESE ESE 
*, .* { KERKEEEREREKEREEEEE 
* NO eee 
{ * * eKERE 
* PQ * * * 
* * ->* FJ * 
| #4" * * 
" es SY 
V CAMCVT CANWT 
ERE LRKEKEREREKE 
* * EEEEGI ESS KE KEES KEEKCYEKEEEKEEE 
* TOZNB= NUMBEK * * * * * 
* OF SECTOS8S * * ENTER * * ENTEX * 
* MINUS 1 * * * * * 
* SSEEEKEERKRERES EE EKKEEEEREEES ERE 


* 
ERKEKEKEREKEEKEERET 


HT, 
.* # OF “*, 
*> SECTORS = 0 
*, * 
*. o* 
*, ,* 
«NU 
| 
| 
{ 
| 
CAMO12 | AN/01/G 
KEKEK IL REESE ES 
*CAMCVT * 


*COMPARE FOR FND* 
* OF FILE * 


* 
ESKEKEKEEKKKEKEEEEE 


YES 


. Renew ew = > 


*KEQUESTED TO 1 * 
* * 


KHREE! 2ERREREEKKES 
* * 


* SET NUMBEn OF * 
SECTORS * 


REKEEKEEEEE*CKERED & 


*eeeu 
* * 


t->* PQ * 
* * 
eee 


Chart AN. Complier Access Method ($CAM) 
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CECEEH ZEEE EEEKE 
* 


*CALCULATE DISK 
bd ADDRESS 


tt +e 


* 
SPEKKKKEKKKSEEKES EEE 


ETEK I IECERHEREEE 
* * 
* COMPARE DISK * 
*ADDRESS TO END * 
a OF FILE be 

* 


SEEEKKKEEKERESES 


| 
| 


RES K ZK REEKESE*E 
* * 


: RETURN TO NSI ; 
CECKESEEERESES ES 


OBS €eeesesers 


SET EOP 
COMPLETION 
x*aoQe 


eaenete 


SHESSEKEKESEEEEEES 


EEKEEChEESEREE EES 
* DECREMENT * 


* NUMBER OF : 


* SECTORS 
sebQUESTED BY 1 . 
SHKECEESEEEEEEESE 
eee 
* * 
—->* El ¢ 
* * 
+44 


NOTE 2: 

SEE IBM SYSTEM/3 DISK SYSTEM 
DATA MANAGEMENT AND INPUT/ 
OUTPUT SUPERVISOR LOGIC 
MANUAL, SY21-0512 (FOR MODELS 
6 AND 10) OR IBM SYSTEM/3 
MODEL 12 SYSTEM CONTROL PRO- 
GRAM LOGIC MANUAL, SY21-0046 


SEE NOTE 2 
CEREKYEREREEERERSE 
* * ** 
* *DIODWI IOS * * 
* * WAIT *« * 
* * * * 
* * * * 
KKRKEKKEEEEEEEE ES 
o*. 

J4 . CHEERIOS EREEEEEEE 

.* *. * * 

° *. YES * SET ABNORMAL * 

*. PERMANENT =. #2 --3-7--= >* COMPLETION * 

« ERROR  .* xu * 

*. * * * 

° o* CKEKEEREEEEHESEEE 

* NO 

£*a% 

* * 

~>* FP3 * 

* * 

eee 
HREEK YEE EEREEE 


* * 
* RETURN TO NSI * 
* * 


EREKKEKEEKKEREKEE 


SOLT NY 
ROR Aa OK & 
x * 
* PNTER * 
x * 


2 eae ake hie ak ak fee ok ok 


| 


PEC NMR LCL eT Se Le 2 fy 


KKK 


Ke { 
* x 
PSL 
* * 
* OK v 
INK120 ae te rey eneaanies AG/O1/A1 
* * * * 480K Bo toa 
* YES * FETCH PHASE * * * 
Re R DECK «hewn erm a $OLIN2 Keowee >*EXIT TO SOLIN2 . 
e ] * 
*, * * * TLE TeTT eT St esr: est 
*, C* TT eTSL OTT T TET TS Te * : 
* NO A * Cc 
| | kee 
{ | 
V | * 
TIT Te TL TT TTT Te! | CS”) ok, 
* 1 * *. 
* PRINT CARD ON * NO .* *, 
* SYSLOG * | oe END — 
* * { “e, * 
eee T eT TTT ett Te rT v *, C* 
{ | OK *” YFS 
* * 
| * FP. e | 
| eek | 
{ 
Vv | YES 
INK130 o*, o*, o*, INK320 o*, INKSOO | 
1 *, D2 *, D3 *, x, $ICKD Sa tk aoe 
* PHASE *, NO *, NO .* *. YES * SYNTAX *. YES * PUT REMAINING * 
* OR OPTIONS o Keowee eon >*, INCLUDE claims marae eee CATEGORY o Keren ee cash OK poson : saa er 2 
e * e .* es e s e 
* * .* *, _* 
ee: ie “we, agit vel oe x, * FOR OR OOO ROOK IO 
* YES * * NO « WO ( 
{ | AKC 
tee | 
| ->* Fi * | 
* * 
v OK 
*, TINK 160 .*, INK400 - | xNK600 
F1 * SK BD io KK E3 * x, He HBS eK OK OK OK 
* *, * " tk * * *, | PUT E REC. 
.*°  PRTOR "*, NO * PETCH PHASE * * . YES .*° SYNJAX "*, YESV * AND REMAINING * 
#, CARD LIKE |. #a------~ >* ¢OLIN1 * * GROUP ka= === >* OK esas ; MODULE TO 
* * ee a * * “me, * “ae, * 
"eR, xk ere T CTL EST TT ST TT *, Oe x, Ok | wT TEeTTTTITTTT Tc rts 
x YR *° NO * "NO 
ste res | i { KKK { | 
ae | | eae 
x F1 *-> | | L-># FI + 
* KK | v Ok 
INK98O V AT/O1/2;1 AB/OT/A1 o*, 
FORO ROR GR Ck P3 x, TT eS SLL Te Tele tt 
*SOLFR * TELS PLT TTT TET Ts * *, ok OR * * 
Kem e wee ee Stated * % o* * * * SET DEFAULT * 
: ISSUE HALT pa geet TO $OLIN1 : ae EQUATE cea cs : THOUe SpuetereD : 
* " Pee eee SS es ee eS es ie, * * KK * * 
Te CTTTL TCLS TTT TT *, O* RIO IR IOI aOR 
* YES 
OK | | 
* * | { 
* G1 #->] 
* es i SSeS 
1H RK v 
TNK110 INK250 -*, INK360 INK657 
TT TEL ITT Lett tt T G3 *, rete rier r tit rtit +t. ROR G Sa IO 
_* *, * * * * 
* RFAD CARD * .*° SYNTAX "*. NO * BUILD SEGMENT * * FIND PRINTER * 
r-->_ FROM SYSTN *: OK Pes * LIST ENTRY * *ROUTINE 6 SAVE * 
so ae * * * * 
ROR ROI IR OROI III IC *, .* ere Tf re ttt. tet st FORO IIRC 40K 
* YES ok OK 
| | a, | 
* F1 * 
* * 
| eet 
*, INK280 INK710 
#1 x, FORO KOR HR FOR ICRC erect rrerter t+ + 7 Peretti Te rere rr. 
F * * * * 
| -* COMMENT *. NO * BUILD SEGMENT * * PUT SEG. LIST * * ALLOCATE * 
*, (*) Pi chedete) * LIST ENTRY Keen nee—-> ENTRY TO * PRINTER * 
{ es .* { : * * SSOURCE * : : 
e * * 
ek { TST TTL TCT COLE TST TTT Te Le Te Se Se eT Mw TETT TTT TTT eT TTT TS 
| x YRS oot. ore 
| | at as 
| | * * ->* G1 * 
FO HK * * 
| 
{ 
| 
{ 


| * PRINT COMMENT * 
ae ON SYSLOG 


BRC He A eK co ok 


Chart AO. User Entry Phase 4 (S$OLIN3) 


INK659 v 
I ICR, T Stk IO a oe 
* 
* FETCH PHASE 
* SOLAF 
* 
* 
x 


* 
* 
* 
* 
* 
* 


Hee ee i ke he ee ae ok oe 


WORK 5 tO 
* * 


* EXIT TO SOLAF * 
* * 


RK RC CK HH KC OK ie oe 
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SOLAR ARMOOO 
KEKK A] ERK KEK KK REKKADKEKEEE KKK 
* * * * 
* ENTER * * ENTER * 
* * * * 
KKKKKK KKK KKK EK RKKKKKEKKKKKKKKK 
KKK 
* * 
*-B2 *-> 
* * 
EK 
ARM060 .*. .*, ARM320 
KKKKKB YT RKKK KEK KKK B2 *, KKK ZR EKEKK EK EK BY *, KKKEKB SKK KE KKKE HH 
* x .* ALL "*, * * .*BELONG *. * . 
*GET DATA AREAS * s*ELEMENTS OF*. NO * GET NEXT * .*T0 OVERLAY *. YES *ADD TO OVERLAY * 
* FROM PREVIOUS * *) “SORT LIST 2*-~------ >* ELEMENT PROM %#----~---->*) 9 BEING .#=--------> LIST * 
* PHASE * *. PROCESSED. * * ‘SORT LIST * *, PROCESSED. * . 
* * Le * * * =. * * * 
KKK KKK KKK KEKE KEK *, .* SEKKKKKKEKEKKK KK KK x, .* PETER LE LEE ES tS SSE 
*" YES *" NO 
CREEK KKH 
{ * * * * 
->* B2 * ->* B2 * 
* * * ¢ 
KKH KK 
AP/O1/A2 ARN360 __.*, 
KEKKKC | KKKKKEE EK C2 *. EKKKEKC IEE KEK KEK KK KEK 
*ARMOOO 001A2* -* ROOT *. * * 
Kee oe ee rere ces eek o* JUST *, YES * ADD FETCH * 
* BUILD OVERLAY * *.COMPLETED AND. *-~+--~-->* ROUTINE ENTRY * 
* SEGMENT LIST * *. OVERLAY .* * * 
* * « PGM .* * * iad 
RREKEEKEKK KEKE HK *, ,* REKKKEKEKKEKKEK KEK KE 
* NO 
|. see re ewe wow oon we eww woe 
ARC510 AP/O1/F2 ARM380 *, 
KH MMT) | KH KKK He KK D2 *. KKKKKY) FRKKK KK KE EK 
*ARPOOO * -* MOVE *#*, * * 
Reece sees oes s= —* «*OVERLAYS TO*. YES *SET POINTER TO * 
*ASSIGN TO EACH * *, ADD TO o Femme nen -->* FIRST ELEMENT * 
* MODULE IN * *, \LIST «* * OF SORT LIST * 
* OVERLAY LIST * *. * * * 
36 He Me eH He eH *, .* EKKKKEKKKKEKEK KE EE 
*"No 
* ee K 
* * 
->* B2 * 
* * 
* KKK 
ARC200 AP/O1/E4 ARRO0O 
KKKKKE | RK KKK EEK 
*ARROOO * RKKKEDEKEKKEKES KEKE Y KKKKKKKKEK 
Kew orem wow oe aa ek * * * * 
*BUILD TEXT FOR * * RETURN * * ENTER * 
*FETCH RIN TV'S, * * * * + 
* FETCH TBL * KKEKEKKEKKKKKES KK KEKE KKRK KEK 
KKK KEK KKK KKK KKK 
ARC300 | AN/O1T/A1 ARPOOO ARBO10 
ERKKEE | KKK KKK EK EH EK EK EY CKEKKKEKEK 
*CAM * KKKKP DRAKE KKKKK * * 
to = -a----------- * * * * BUILD OBJECT * 
* DO PINAL * * ENTER * *TEXT FOR FETCH * 
* SEGMENT LIST + * + * ROUTINE * 
WRITE * 1 Re Oe * 
KEKKKEKK KKK K KKK KKK | RKKKKKKKEKKEKEKKK 
| | 
| | 
\ ARPO70 V ARRO20 
** GD EERE EK KE KH ROK RG Le OK 
KA AKG KK KK * ASSIGN x* * * 
* CALL PHASE * ADDRESSES FOR * * BUILD OBJECT * 
. SOLAT * “MODULES IN * *TEXT FOR FETCH * 
* * OVERLAY LIST * ‘ TEBLE " 
REKKKKKKKKKKK EE * * * *x 
KEKKKKKKKKKEKEKEK RRR KK KK AKER KKKK 
{ 
ARP 140 V ARRO5O 
Heke de Dk te tek ee ie tk MERKEN KEKE K KKK 
* ASSIGN x * BUILD OBJECT * 
* ADDRESSES FOR * * TEXT FOR * 
* " EXTONS IN * * TRANSFER  * 
* OVERLAY List * ‘ VECTORS = * 
RK RK KKK KKK KK KK KK RK KK KR KK KK KK 
{ 
{ 
{ 
{ 
{ ARR140 
v BGR JQ tor tO Ok 
PTET APLIS TELE... * ASSIGN ADD IN * % 
* * * OVERLAY LIST * 
* RETURN . *FOR EXTRAS THAT# 
* * REQUIRE TV'S. 
Me KK OK KOK & *« 


ORI K RO KR 
* * 
* RE“ URN * 


CORRE KT CRE KK K 


Chart AP. Overlay Segment List Build (SOLAR) 
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fOLMSG 


RO AP tk ek 
x * 
* ENTER * 

* 
FORO FOR ROK Ok aK ae 


<j ee ee ee. 


OR IOI RXR ROR RO a a a 
* 


GET HALT FROM * 
WORK ARFA IN * 

IOMMON 2 
ROR ROKR ROR IO RR IR a aC 


HH HH 


IC ee 


FRC (ato tok kote 
* * 
* PRINT FRROR * 
* MESSAGE * 
x * 
* * KK 
FOROS TORR ACR RIOR ie * x 
* N2 * 
x x 
{ Xe he 
Vv | 
'.*. { AT/O1/A1 
D1 *. Vv 
.* FRR *®, Be 2) 20k dk i dak tok 
-* REQUTRE *. YES * * 
*, IMMEDIATPR , *-------- >* FPXIT TO SOLFR * 
*, TRRM .* * * 
*, .* ROI OR III daca ee 
x, CS ® 
* NO 
AH/O1/A1 


HORE OO HO 
* CALL PHASF * 
. SOLAR = 


He He oe He oo ee eR oe KK 


@ Chart AR. Error Message Print Phase (SOLMSG) 
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@ Supervisor 


LOMMON 
Common Area 


SOLYNX Load Module 


Compiler Access 
Method 


256 bytes 


=e 


~— 
~— 


SOLFTP 


Figure 6. Compiler Entry Storage Map 
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Supervisor 


LOMMON 
Common Area 


SOLINK Load Module | 


Compiler 
Access Method 


— 
— 
—_ 


Buffers 


— aos a 
$$RDS1 ~ — 
scan Routine 


$OLAF 


—e, 
=~ 


$OLAH 


SOLINK SOLAS 


SOLIN1 SOLAP 
~$OLIN2 | $OLAT 
SOLIN3 SOLBE 


$OLMSG 


SOLFTP 


Figure 7. User Entry Storage Map 
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This section describes the data areas that pass information 
between routines of the Overlay Linkage Editor. 


OVERLAY LINKAGE EDITOR COMMON 
(LOMMON) 


The Overlay Linkage Editor common area (Figure 8) passes 
control information between the various routines. All of 
LOMMON, except for DTFs and IOBs, is initially set to 
zero by SOLINK or SOLYNX. 


SEGMENT LIST ENTRIES 


The various routines of the Overlay Linkage Edition build | 
a series of segment lists. These segment lists are built in 
the $SOURCE work file (Figure 9). Each entry is 16 bytes 
long. The format of entries varies between and within 
segment lists depending on the type of entry. See Figures 
10 through 14. Because all data fields in the segment list 
entries are not used for all types of entries, the column 
headed ‘Applies to Segment Type’ indicates which types 
of segment list entry will contain the data. Figure 11 lists 
all the segment types. 


SECTION 3. DATA AREAS 
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Routines 
that Change 


Displacement Length 


Hex Decimal Label in Bytes Data (SOLxxx) 
0 0 LODTFW 52 

34 52 LOIOBW 23 

4B 75 LODTFS 52 

7F 127 LOIOBS 23 


96 150 LORTYP 1 


97 151 LOOTYP 1 INK, YNX, IN1, 
IN3, AT 


98 152 LOSWT1 1 INK, YNX, AF, 
IN1, IN2, IN3 


Figure 8 (Part 1 of 3). Common Area (LOMMON) 


Description 


DTF for $WORK (see note) 
1OB for $WORK 

DTF for $SOURCE (see note) 
10B for $SOURCE 

R module information 


Value Description 

X‘80’ Punch R module 
X‘40’ R module to R1 
X‘20’' R module to R2 
X‘10' R module to F1 
X‘08" R module to F2 
X'04’ Replace as a permanent entry 
X‘02’ Permanent entry 
X’01’ RR to program pack 
X‘00' NoR module 

O module information 


Value Description 

X‘80' PunchO module 

X‘40’' O module to R1 

X‘20' O module to R2 

X'10' O module to F1 

X‘08’ O module to F2 

X‘04’' Nocore map 

X'02’ No cross-reference entry 
X’01' O module to program pack 
X‘00"’ NoO module 

Overlay Link Switch 1 


Value Description 

X‘80' Segment list in $;OURCE 

X'40’ ~—— User call 

X‘20' User specified overlays 

X'10' Start control addr set 

X'08" Groups in segment list 

X‘04' —-Reserved 

X‘02' Print messages 

X’01' Override 6E halt, Retain-R 
specified 


Displacement 


Hex 
99 


9A 
9B 
9C 
9D 
OF 
Al 
A3 
Ad 


A7 


AQ 


AB 
AB 


AD 
AD 


AF 


B1 
B2 
BS 
B6 


BC 
BE 
BE 
BF 
C1 
C2 
C4 


Decimal 
153 


154 
155 
156 
157 
159 
161 
163 
165 


167 


169 


171 
171 


173 
173 


175 


177 
178 
181 
182 


188 
190 
190 
191 
193 
194 
196 


Label 
LOSWT2 


~LOUSPK 


LONOVL 
LOPRPK 
LOEND@ 
LOCRSZ 
LORSV1 
LOFTBL 
LOAUTO 


LOXREF 
LOSORT 


LOPRDA 
LOOVER 


LOUSDA 
LOLIMT 


LOWKCS 


LOLOBT 
LOLCSB 

LOLHDR 
LOLNAM 


LOLLCS 
LOLCAT 
LOLTXS 
LOLLEA 
LOLRLD 
LOLSCA 


LOLCSZ | 


Length 
in Bytes 


MONON N | = = 


Figure 8 (Part 2 of 3). Common Area (LOMMON) 


Routines . 
that Change 
Data (SOLxxx) 


AF, AH, AJ, AR, 
AT, IN1, YNX 


INK, YNX, IN1 
AP 

INK, YNX 
INK, YNX 

AP, YNX, BO 


AR 


IN 


AF, BE 


AH, BE 


INK, YNX 
AJ, AP, BE 


INK, YNX, IN1 
AR, BE 


IN3, IN2, INK 
YNX, AF, AR 
INK, YNX, BE 
INK, YNX, BE 
INK, YNX, BO 
IN1, YNX, IN2, 
FTP, BO 


BO 

YNX 

BE, BO 

INK, YNX, AR, IN1 
BE 

YNX, IN2, AJ, AR 
INK, YNX, IN1, BO 


| X‘20' Anelement in group 


| Q-byte of data pack 
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Description 


Overlay Link Error Switch 


Value Description 
X‘80' System Cat called by User 
X'40" Not used 


is category 0 through 7 

X'10' Not used 

X‘08' = Entry point not 0 in program 
with common 

X‘04' No find on start control entry 
label 

X‘02’ Core size in OPTIONS record 
or program will not fit 

X‘01' ~=Terminal error 

User pack Q byte 

Number of overlays 

Program pack Q byte 

Addr of partition end 

Actual exec core size 

Reserved 

Displacement of OLFT 

Relative entry number of auto 

segment list 

Relative entry number of X-ref 

segment list | 

Relative entry number of sort 

segment list 

Directory addr on prog pack 

| Relative entry number of 

overlay segment list 

Directory addr on user pack 

Relative entry number of last 

delimiter 

Relative sector number of next 

sector in $WORK 


C/S addr of data start 
Library type R or O 
Module name 


| C/S of library entry 
Overlay category of R 

Number of text records in O 
Link edit address 

RLD displacement 

Start control address 

Execution core size in 1/4K incr 
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Routines 
that Change 
Data (SOLxxx) 


IN1, IN2, AF, BE, 
BO, YNX, AJ 


Length 
in Bytes 


Displacement 
Hex Decimal Label 


C5 197 LOATB1 


Description 


Attributes 


Value Description 

X‘8000’ Permanent entry 
X’4000’ Inquiry 

X’2000" Inquiry invoking 
X‘1000’ Must run dedicated 
X‘0800’ Requires source 
X‘0400° Deferred mounting allowed 
X‘0200’ Reserved, must be OFF 
X‘0100’ Reserved, must be OFF 
X’‘0080’ System input dedication 
X‘0040° Checkpoint restart program 
X‘0020’ Direct source read 
X‘0010’ Reserved 

X‘0008' Reserved 

X‘0004' Common 

X‘0002’ Reserved 

X‘0001' Reserved 

Release level 

Total sector count 

Phase work area 

Constant of zero 

Constant of one 

Constant X’FFFF’ 

Constant of minus one 

System category 

YNX, IN3 C/S addr of printer routine 

F1 241 LOERCD AT, AF Error code 

F2 242 LOENTR INK, IN1, AH, YNX | Entry point name save area 


Note: Unused portions of the DTFs are used to store load lists of the linkage editor modules. 
These areas are: 


Routines 
Length that Change 
in Bytes Data (SOLxxx) Description 

6 AF Load list $OLAJ 


C7 199 
C8 200 
CA 202 
EQ 233 
EB 235 

EC 236 
EC 236 
EE 238 
EF 239 LOPTCS 


LOLLVL 
LOLTSC 
LOWORK 
LOCZER 
LOCONE 
LOCHFF 
LOCM1 
LOSCAT 


IN1, INK, YNX 
YNX, BE 

Any 

INK, YNX 
INK, YNX 
INK, YNX 
INK, YNX 

AH 


W 
— A = 


Om MO — NM ND — NY 


Displacement 
Hex Decimal 


Label 


6 AF Load list $OLAP 
6 AF Load list SOLAR 
6 AF Load list SOLAT 
6 AF Load list $SOLBE 
6 AF Load list $OLBO 


Load List Format 


2-byte. Cyl/Sec Addr 

1-byte No. of Sectors 

1-byte RLD Displacement 

2-byte Start Control 
Address 


Figure 8 (Part 3 of 3). Common Area (LOMMON) 
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$SOURCE 


Pre-Auto 
Segment 
List 


Segment List Entry Types 


00 Module name 

01 = Entry point 

02 EXTRN 

03 Weak EXTRN 

04 Global common 

05 Local common 

OB. EQUATE entry 

OC Transfer vector 

OD Reference a previous name 
or entry point 

OE GROUP entry 

OF CATEGORY entry 

FE Nulled entry 

FF End of segment list 


Auto-link 
Segment 
List 


Cross-Reference 
Segment 
List 


Sort 
Segment 
List 


Overlay 
Segment 
List 


Figure 9. Segment Lists in $SOURCE 


© Routine that Applies to 


Byte(s) Bit(s) Sets Data (SOLxxx) Segment Type Description 
0 0-3 IN3 OE, OF Reserved 
0 4-7 IN3 OE, OF, OB Segment type (see Figure 9) 
1 IN3 OE Group number 
1 IN3 OE Category override number 
2 AH OE Work area—original category 
2-5 IN3 OE, OF Reserved 
3 7 IN3 OE User area specified for module 
6-7 AF OE, OF Reference number—pointer to. 


module element in Auto-Link 
Segment List” 


6-7 AJ OE Reference number—pointer to 
lead element in last overlay ~* 
8-9 AF OE, OF ESL Sequence Number 
A-F IN3 OE, OF, OB Module name 
A-B AF OE Reserved 
C-D AJ OE Module element pointer 
(moved from bytes 6 through 7) 
E-F AF OE Reserved 


* Segment displacement within $SOURCE. 


Figure 10. Pre-Auto Segment List 
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Routine that Applies to 
Byte(s) Bit(s) Sets Data (SOLxxx) Segment Type Description 
0 0 AF 00 COBOL entry 
0 0 AF 01, 02,03,04,05 Entry point or references an entry point 
0 1 AF | 02, 03 Resolved to module and/or entry 
0 1 AF 00, 01 This module or entry point has an 
EXTRN referencing it 
0 2 AF 00, 01, 02, 03 Work area must be OFF at phase end 
0 2 AJ 00 Used—do not place in tree 
0 3 AF 00 Calls a user routine or requires a transfer vector : 
0 3 AF 02, 04, 05 Delete this element when compressing list. 
0 3 AJ 00 Module already placed in root 
0 4-7 AF All Segment type (see Figure 9) a 
1 AF, AH 00, 01, 02, 03 Category 
2-3 AF 00 $WORK address of object code 
2-3 AF 01 Entry displacement from start of module 
2 AH 00 Number of entry points 
3 0 AH 00 Module requires boundary alignment 
3 1 AH 00 Module calls a user routine 
3 2 AH 00 Module has !/O dependency 
3 3 AJ 00 Module already in an overlay 
3 3 AJ 00 Substructure pointer already built 
4-5 AF . 00 Object code length 
6-7 AF 00, 01,02, 03,04 Reference number—pointer to equal 
ESL number in Auto-Link Segment List 
8-9 AF 00, 01, 02, 03, 04, ESL number 
05 
A-F AF, INK 00, 01, 02, 03,04, ESL name 
05 
A-B AH 00 Reference number—pointer to equal 
O type in X-ref segment list 
C-D AJ 00 Work area 
E-F AH 00 Reserved 


The Pre-Auto Segment List is included in this list and will appear 
as the first elements in the list. 


Figure 11. Auto-Link Segment List 


Byte(s) Bit(s) Routine that 


sets data (SOLxxx) 


AH 
AH 
AH 
AH 
AH 
AH 
AH 


W-OCO000 
NON 0 


4 AH 
5 0 AH 
5 0 AH 


AH 
AH 
AH 

AH 
AH 
AH 
AH 
AH 
AH 


Noooan»gnnnn 
NOOMOBRWN 


8-9 AH 
A-F AH 


Figure 12. Cross-Reference Segment List 


Applies to 
Segment Type 


00, 01, OD 
00, 01 
00, 01, OD 


00, 01,00 


00,01,0D 
00,01,0D 
00,01 

00 


00 


OD 


00 
00 
00 
00 
00 
01 
00,01 
00,01 
00 


00,01,0D 
00,01,0D 
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Description 


Reserved 

Reserved 

Reserved 

Reserved 

Segment type (see Figure 9) 
Category 

Entry point displacement from 
start of module 

Work area = number of entry 
points on original category 
Module requires boundary 
alignment 

Categories make this call a 
potential program failure 
Module calls a user routine 
Module has I/O dependency 
Work area - OFF at end of phase 
Work area - OFF at end of phase 
No reference made to this module 
Same name as module name 
Duplicate name 

Start control label 

Location of object text in 
SWORK (X‘FFFF‘=null text) 
ESL number 

Module or entry point name 
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Byte(s) Bit(s) 


0-3 
4-7 


O=-— -— © © 


2, WN = 


Figure 13. Sort Segment List 


Routine that 
Sets Data (SOLxxx) 


AP 
AP 


AJ 

AJ 
AJ 
AP 
AJ 
AP 
AJ 
AJ 
AJ 
AP 
AJ 
AJ 
AJ 
AP 
AJ 
AJ - 
AJ 
AJ 
AP 
AJ 
AS 
AJ 


AJ 
AP 


Applies to 
Segment Type 


OC 
OC 


00,02,04,05,0C 
00,02,04,05,0C 
00,02 

00,0C 

00 

OC 

00 

00 

00 

00 

00 

OC 

00,04,05 

OC 

00 

02 
00,02,04,05 
00 

OC 

00 

02 

OC 


02,04,05,0C 
00 


Description 


Set of modules already summed 
Set of modules contains a boundry 
alignment module 

Reserved 

Segment type (see Figure 9) 
Category 

Overlay number 

Number of entry points this 
module 

Number of entry points this 
overlay 

Module requires boundary 
alignment 

Module calls a user routine 
Module has !/O dependency 
Work area 

Reserved 

Overlay area used by this set of 
modules at execution time 
Length of object area associated 
with this ESL 

Length of object area this 
overlay candidate 

Reference number - pointer to 
equal module 

Pointer to module 

ESL number 

Pointer to module name element 
in X-ref list 

Pointer to next set of modules in 
same overlay 

Chain to substructure referencing 
this module 

Chain to other substructure and 
module 

Chain to last previous transfer 
vector element 

Reserved 

Boundry alignment adjustment 
factor 


Byte(s) Bit(s) 


0 4-7 


E-F 


Figure 14. Overlay Segment List 


Routine that 
Sets Data (SOLxxx) 


AR 


AR 
AR 
AR 


AR 


AR 


AR 


AT 
AR 


AR 


AR 


AR 


AR 


AR 


AR 


Applies to 
Segment Type 


02 
00,02,04,05 
00,02,04,05 
00,02,04,05 
00,04,05 
02 

00 


00 
02 


00,02,04,05 
00 
02 
00 


02 


00,02,04,05 


Description 


Work area = resolve to transfer 
vector 

Segment type (see Figure 9) 
Overlay Number 

Object time address for this ESL 
Object time length for this ESL 
Corresponding module type ESL 
number 

Address of module’s first 
transfer vector 

SWORK location of object text 
3-byte RLD object time addr for 
this ESL 

ESL number 

Pointer to equal O-type in X-ref 
segment list. FFFF designates 
overlay fetch routine 

Relative entry point position 
Overlay size - first O type of 
overlay only 

Pointer to 0 type entry in sort 
list 

Reserved 
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APAR SUBMISSION 


For APAR submission, the following information is 
necessary: 


e Disk dumps of $WORK and $SOURCE 
e Core dump 


e Library directory dump of all routines used by the 
object program 


OVERLAY FETCH ROUTINE 


The Overlay Fetch routine is added to the root segment of 
every program that has overlays. It is built by routine 
SOLAR. When an overlay segment is needed during pro- 
gram execution, the Overlay Fetch routine is called. It 
fetches overlay segments from access devices and places 
them in the overlay regions in main storage. Bits are set 

in the overlay fetch table (Figure 15) telling which overlay 
region is used. 


The Overlay Fetch routine requires three parameters as 
input: 


1. Overlay number (one byte) 

2. Entry address of the overlay (two bytes) 

3. Return address from the overlay (two bytes) 

A transfer vector is built for each overlay in an object pro- 
gram. Transfer vectors provide input parameters for the 
Overlay Fetch routine. Overlay Linkage Editor routine 


SOLAR builds transfer vectors. Figure 16 shows the for- 
mat of transfer vectors. 


SECTION 4. DIAGNOSTIC AIDS 


Number of | Core 
Sectors 
TEXT 


Relative 
c/S@ 


Contents 


Relative cylinder/start address of the overlay 
segment. 

This is the number of cylinder/sectors past 
the C/S @ of the root segment of the overlay 
program as given in the object library 
directory entry for the program. 


Number of sectors of text in the load 
module. (Does not include the number of 
related RLD sectors.) 


Relative main storage start address of where 
the overlay segment is to be placed in main 
storage by the system loader. (Relative to 
the end of the Supervisor address.) 


RLD start displacement. 


Flag byte — used at execution time by the 
root segments Overlay Fetch routine. 


X‘80’ Overlay in core 
X'40’ Non-!/O calling area 
X'20' System area 

X‘10' I/O calling area 
X’OF’ reserved 


Figure 15. Overlay Fetch Table Entry Format 
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OVFRS1,ARR Save the return address 

OVFR Call the Overlay Fetch routine 

XL1 ‘NN’ One byte containing the overlay 
number 


AL2 (entry) Two-byte entry address 


Figure 16. Transfer Vector Format 


The Overlay Fetch routine checks to see if the requested 
overlay segment is already in main storage. If it is, the 
routine branches to the entry address of the overlay; if 
not, the overlay fetch table entries are checked to see if 
they use the same main storage. If they do, the overlay is 
flagged as not being in main storage. 


After the Overlay Fetch routine checks all entries in the 
overlay fetch table, it sets the ‘overlay in core’ bit in the 
overlay fetch table entry for the requested overlay. The 
Overlay Fetch routine then loads the overlay segment and 
branches to its entry address. Figure 17 describes the 
Overlay Fetch routine. 


Overlay Fetch Table 


The overlay fetch table is built by routine SOLAR. It 
contains one 7-byte entry for each overlay in the program. 


Figure 15 shows the format of an overlay fetch table entry. 


How to Find an Overlay 


When a process check occurs, the following steps can 
determine which overlays are in main storage and where 
to find them. 


1. Locate the address of the Overlay Fetch routine on 
the core usage map of the source listing (Figure 18). 


2. Locate the overlay fetch table in the dump. The 
overlay fetch table is 115 bytes past the start address 
of the Overlay Fetch routine. It can be obtained by 
this hex formula: Address of Overlay Fetch routine 
+X‘73'=overlay fetch table (Figure 19). 


3. Mark off every 7-byte entry in the overlay fetch 
table until the last entry is reached. The last entry 
is X‘FF’ (Figure 19). 


4. Number each entry left to right, starting with number 
1. Each entry refers to an overlay (Figure 18). 


5. Look at the seventh byte in each entry. This is the 
flag byte. The first bit will be on for every overlay 
in storage at the time of the dump (Figure 19). 


6. Compare the numbers you gave the overlays in 
storage at the time of the dump with the number of 
the overlays in the core usage map (Figure 18). This 
gives the names and addresses of the segments within 
the overlays which were in storage at the time of the 
dump (Figure 19). 


SHES AL SKESEKEKS 
s s 
* ENTRY * 
e * 

SSSSEKEESESEEEESE 


CHERISH EEEEES 
* * 
*SAVE REGISTERS * 
S GET PARAMETERS 4 


s s 
SSEESSKE KE SESESEKE 


SHEETS] SHKEKECEEE 
*SET POINTER TO # 
* CURRENT ENTRY * 
* IN OVERLAY * 
; PETCH TABLE Ps 


SECS EE SEEK ESEE 


SeeetpZIeseseseess 
* * 


Y "*. YES * RELOAD ¢ * 
N @ Boe weer er ome wwe weae www ece wee cer woeeon) & REGISTERS Bow mewomw~>S EXxIt s 
E .* s * * * 


* ¢ * Seetssesssssses 
Steseseeecessaese 
.¢) TO: OVERLAY 


SSECEHYSSesesssses 
s 


SORKEE ECS ER SEES 
* LOAD XR2 * 
* POINTER TO + 
* START OF * 
; OVERLAY FETCH . 


tx J 
* 
= 
a 
* 
e+ 
t 
wv 
¢ ema OC 


P1 *, SHKSEPI EE SESEEESS 
* * * 


-* OVERLAY "*. YES * SET OPP BIT 
*: USES SAME  [*------- ->* OVERLAY IN 
+. STORAGE .* * STORAGE 


. et HSER ESSETERSESES 


e#eeae 


SESSEE 1 SECEKHESEE 


® * 
*SET XR2 TO NEXT* 
* TABLE ENTRY : 


* & 
SESESSSEKSEEEEESEEE 


H1 *, SEKSS HQC EsEeseees SeeSEH I eeessecese SOSTHHY SeSEEESESS 

* ¢, *RELOAD POINTER * * * s * 

o* LAST *. YES * TO CUBRENT * *®LOAD OVERLAY BY® s BELOAD sd Md * 

adie Baecnen Pataca aaa sl tt SET _ aaa ae BELATIVE C/S etal aa BESISTERS se oe EXI?vT ; 
*s. se *” * pe ee ere * SESEHEEEEHSEEESE 


* s s s 
+. « SHKSES SHE SESELESES SeSeseeeseseesecse  SSSSSsseesesesesse 
* NO TO: OVERLAY 


SESSHHSSeseseeseses 


Figure 17. Overlay Fetch Routine 
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OVERLAY LINKAGE EDITOR CURE USAGE MAP AND CROSS REFERENCE LIST 


START OVERLAY CATEGORY NAME AND CODE LENGTH 
ADORESS NUMBER AREA ENTRY HEXADECIMAL DECIMAL 

1300 127 MAIN 

24FF 0067 103 

2566 ‘OVLFRIN 00D9 217 

2700 1 U 8 MAINSO 0866 

270 2 U 9 MAIN60 0842 

3000 3 $ 2 $$C SOP 0010 29 

3010 3 S 2 $$SRBR 0079 121 

3096 3 S 2 $$SRUA 0026 38 

306C 3 S 2 $$SROF 001c 28 

3008 3 Ss 2 $$SRTC 001C 28 

3008 DMSRLO 

30E9 DMSRTC 

30EC DMSRER 

30F4 $$SRMO 129 

3175 43 67 

3188 3 S 2 $$SRvI 0038 

3107 DMSRPD 

3100 DMSRRD 

31F0 3 S 2 $$SRBP 002F 47 

3000 4 S 3 cBOl 01C2 450 

304F $CB002 

3000 5 S 4 SUBRITN OOFA 250 
GL100 THE TOTAL CORE USED RY CBl IS 8192 DECIMAL 


THE START CONTROL ADDRESS OF THIS MODULE IS 148C. 
THE NON-OVERLAY CORE SIZE IS 10217 DECIMAL 
ALL THE ELEMENTS IN A GROUP ARE CATEGORY 0-7 
PRUGRAM WILL NOT FIT IN THE CORE SIZE SPECIFIF® 


[oe] 
r 
cS 
ww 
fad 
=X Lm a ms 


OL104 I TOTAL NUMBER OF LIBRARY SECTORS REQUIRED IS 44 


NAME-CBL »PACK-FLFE1LF1L,UNIT-F1,RETAIN-TeLIBRARY-O 


Figure 18. Core Usage Map and Cross-Reference List 
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01/30/76 
oY Start address of Overlay 
50 MAINGO Fetch routine 


MAIN MAIN5O MAIN60O 
MAIN60 
MAIN50 


Length of Overlay Fetch 
routine including Overlay 
Fetch table and transfer 


$$CSOP $$SRDI vectors 


$$CSNP 
$$CSOP $$SRDOI 
$$SRBR 
$$SRBR 


Overlays in main storage 
$$SRSB at time of dump (Figure 19) 
$$SRSB 

$SSRUA $$SRSB 


MAIN MAINSO MAIN6O 
MAIN MAINSO MAIN6O 
MAIN MAINSO MAIN6O 


L4EQ 25FUZEDA 2FU4FFCO &7/25FU2ZF V8C20U215 211008700 0435C087 


150U 0000C9087 00000202 13466037 000435C0 87000484 00001415 


1560 UO 


9 2900900900 00000006 


Start of Overlay 
Fetch routine 


24E€u 00 


2590 


2520 


9 V000V0V000 000000900 


082531C2 O022634C0 8/090485 35012531 75910102 02 


02254000 &70G0465 0£6:912531 2534309387 IO0VO00V2 OU 


1520 EoDICIES C54009C5 C30DOVIC4 499900014 15320401 C954040 


154) €1090503 404009000 14154804 C1C9054U 4040E2E3 C1U9E340 


0Vv090 000 


fo YO ncaa 


24FFL3L5 
19N4C1C9 
G40E2E3C1 
D4C1C9D5 


00090000 


es 


C0872634 


05404040 


D9E 34004 


C5404000 


00000000 


Flag bytes indicating 
overlays in core 


2940 E6VIT9IES C540C4C9 £2024)940 40000014 25525803. C2rUtUFU 40C5E7C9O £3404040 


2560 40404040 


404 


401 259C6C201L 25667404 60740264 740314C2 0226266C 0270027C 


2580 O771D2U2 OC I6026F SFUOTL7Z2 DOILIFBS SN06F2190 285C003A 0674024E 2027389 


7 25A0 6006F21u 


25Cu 75040CC2 O10G7KC2 92151435 10250627 08VU10100 04300000 0 


2 
2560] G08d092T 


03888006 £2020 /8D FFOUD00L 


4 
00421 VIL 023000C2 


E 


2600 DOCU87T25 660127001 34032500 C0372566 oze7od34 0825D0CO0 


2620 25DuvC 0387 


256604390 Oi 


3408625 DOCI87T25 6604304F F 3408250 © 


2640 JEV480d0 BULBOEVT 04099202 35020409 02040A0F 149193080 


2660 806uU8080 80808080 60803080 J08U8080 89508080 804303804 


Start address of 


2630 


2640 


2600 


20E0 EBLY40C4 


overlay number 1 
(from Figure 18) 


+04 03040493 


340 40C5D5E3 


»D9 Db40C9D5 


DOV4U4VU60 0944404) 414040490 403404040 


04) 40304 


D9E B840D7 


4UC140U4 


40404040 


270U 34062709 COKT20LE 14£20009 000009000 00000000 00000000 


Figure 19 (Part 1 of 2). Sample Core Dump 


87256603 


C0872566 


380808080 


O0¥0A0909 


O493FFL2 


D6CIVD5E3 


v6C4E4D3 


40 404040 


00000000 


39020225 EEBA8006 C08710004 4075086A 


27006690———Overlay Fetch Table 


FFA34¢0825 


30003408 ~~ Transfer Vectors 


8O0BOB0FE 


O20B1L9FE 


09404040 


40C9E 240 


C540E6C9 


40404040 


00000000 


Foccccasascscccbecvcccccccscccccnck® 


Bocce ccoheavcccccccccccceseeMAIN * 


PWRITE RECORD 2222 -MAIN START M® 


*FAINL = ceeeeMAIN START MAINE .# 


Recccecccevcceveccevcecccssccecccec® 


Voces 0.0 66 tees 066s Sees ee cece c eee ® 


Bec eBbecieseece cece eeoeKscccccccceesb® 


Fe ccccccccccccccccccccccee $CB000 * 
*WRITE DISK eecee$CB000 EXIT * 
* eo coF Be wc ccbevccceBee chee edt 
Feo KeLeccccccccnccedeckoescotKeee® 

eccccvce® 
eccecccccce® 
eecccccccce * 
Bee ccccccccccccccccceccccesascccet® 
Becceccccccccccccscccccesccscccce® 


Keccccccccccccccescccscccveecccese® 


Kal 66.66.0646 06 60 08 Cee eee es oeeeR * 


* -OL042 T ENTRY POINT IS * 
*NOT RELATIVE ZERO IN A MODULE WI® 


*TH COMMON. * 


BrccccccceSeccccccccesccvcesessee® 


Overlay Linkage Editor — Diagnostic Aids 47 


48 


XR1L 


2G 


0100 


Vvild 


vUL40 


C0030000 DVVOOVV0 G2VVINDD YIVVDVOO 90900009 00009090 0000C 202 2F18C087 Wisi SoGai ve pete cenwanesone cNeices® 
QU0485Le ULZEER34 0129USCO 3728EUCO AT24FF27 15C08726 342F1AC2 022F34CO Fee sOreieatutarceetneausaesBewes® 
67000445 COSTL4ET C2U22F4) COB7V004 B5C08B726 2926082E VAV00000 00142F20 CekeesGKNeceseewa camer seeawasas® 
D4CLCSD> FoFO4UE2 ESCLUYES 49C1LF SFO 40404040 0000142F 3994C1C9 D5F5F040 *MAINSO START ASO = s 605s MAINSO * 
C505C440 CLESFU40 40404949 40990014 2F5204C1 CIDSFSEO 40C505E3 C50940C3 *END A50 eeoeeMAINSO ENTER C# 
F5rU4040 40400304 KOROBUFE 80AVKOKU 80808080 808UB080 56090404 04020402 850° wound esatees tenes aye 
Ou TT TTT 0G 04030404 03040403 04040504 0403FF12 09404040 Nuskieeeiieasevemesasaateaee. 
avaprtart address Of 6, p46 540 40CD05ES DIEB40NT DoC9VSE3 4OC9E 240 * -0L042 T ENTRY POINT IS * 
psf overlay AUMpE! Pies. Gate etoioueocens Entry point of OE6C9 *NOT RELATIVE ZERO IN A MODULE WI# 
EBL (from Figure 18) 40 40404040 40404 9%4( overlay number 4.04040 *TH COMMON. * 
F287065u CSC2FUFO F1340830 7620230 776487 (from Figure 18)  ‘s200 12 SCHOO Ricc NO edaceeveetesKeecee® 
B5U20134 02504E75 O2004UFF v4F 20112 Fov100L2 914375U2 09E20203 02010284 + iSweiceieeiuw laste owns Scckeoe® 
O1GUC 202 30A9C 387 V00485C9 s72¢ 04 083076C2 023990L0 87090485 35013076 RccBvatuaacieaegiepuesOeoeerasaataes 
12020375 OLGL34U1 40722001 497400CC 37000000 00270800 0014307C 5BC3C2FO hawadceweGueesees saeeeensea a SCB0* 
FCFL49C5 05E3C509 44404940 43404040 09001430 9558C5L2 FUFOF140 C5D5¢3C5 #01 ENTER ee2.$CB001 ENTE* 
D94U53C3 C2FOFOR2 40000014 SOAESBC3 C2FOFOF] 4040C5E7 C9E34040 40404040 *R $CB002 .2..$CB001 EXIT * 
40440900 JUI0NGO UyI0DVIND VOI0VN90 90VV000U 000909V0 00090000 00000000 a esbdwaedeens saeuaewestnmcasee® 
OVUBVILO OCVNGYVG 0900UIN0 VID0V0OU 000V0V0U 00000000 09000000 00000000 Siceeeeebeecaltivarousiassecseaa® 
KR2 PSRs LP LAR LPDAK MPTAR MRDAR MPCAR DFCR DFOR 1AR2 ARRZ XRL-2 XR2—2 PSR2 

2k13. OOOL 0428 O37F 160 1340 1E20 OFTS 3200 5F04 SFLA FLO 0563 0004 

TRANSIENT AREA 

F2B705E2 E39607U6 340122CB 3408U2CF 34020358 C08T9004 +2ea STOP siketccseseweeseiee® 

00880458 35U20358 B44000K9 B00UCO10 028889CU 00430100 Pa puiale Sasreeewangeneeuse® 

F219C235 01901149 C0998820 VUF2100A 78401379 8016C090 Oe ee Oe eT errr 

O26sTASY 164C4U03 FEOCHZ03 FEOSFFCO 87020035 O1UQL17D Voiawes weweewesenad weet ® 


0148 


Figure 19 (Part 2 of 2). Sample Core Dump 


MESSAGES 


The Overlay Linkage Editor issues informational messages 
and error messages. Figure 20 lists these message numbers 
with the routines that issue them. For a full explanation of 
these messages, see /BM System/3 Overlay Linkage Editor 
Reference Manual, GC21-7561. 


Message Number issued by Routine 


OLO16 W 
OLO21 T 
OLO22 T 
OL025 T 
OL026 T 
OLO27 W 
OLO29 W 
OLO31 W 
OLO32 W 
OL033 W 
OLO34 W 
OL035.T 
OLO36 W 
OL038 T 
OL042 T 
OL100 | 

OL101 |! 

OL102 | 

OL103 | 

OL104 | 


Figure 20. Message Numbers with Issuing Routine 
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PART II 


®@ CHECKPOINT/RESTART 


Checkpoint/Restart 51 


Checkpoint/Restart enables the user to restart a check- 
pointed program from the last checkpoint taken, provided 
no intervening program executions take place. 
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SECTION 1. INTRODUCTION 


OPERATING CHARACTERISTICS 


Checkpoint/Restart depends on the System/3 SCP Program- 
ming support and the Overlay Linkage Editor support of 
the OPTIONS statement. 


Checkpoint/Restart requires that the system IPL pack 
scheduler workarea contain the additional tracks for a 
Roll-in/Roll-out area. This area is available if either the 
inquiry capability or the Checkpoint/Restart feature is 
included at system generation time. 
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Checkpoint/Restart enables the user to restart a check- 
pointed program. Checkpoint is a means of recording 

the status of a problem program at certain intervals 
(checkpoints). After an error occurs, Restart can resume 
execution of a checkpointed program from the last check- 
point before the error. Restart is not allowed after a 
controlled cancel or normal end of job. 


CHECKPOINT 


Figure 21 shows an overview of Checkpoint. (An opera- 
tional diagram legend is included.) Figure 22 is the 
storage map. 


$$STKP (Checkpoint - Main Load) is entered from the 
supervisor as a result of a find and fetch request. Before 
a checkpoint can be made, $$STKP awaits completion of 
all pending non-tape I/O operations. Upon completion, 
$$SSTKP then gives control to $$STKQO (Checkpoint- 
Quiesce Magnetic Tape !/O) if tapes are used; otherwise, 
control goes to $$STKR (Checkpoint-Problem Program 
and SWA Load) to de-activate the checkpoint area and 
save the SWA and checkpointed program on disk. 
$$STKT (Checkpoint-Final Load) can be called to store 
the checkpoint information, then restore the check- 
pointed program and re-activate the checkpoint area. At 
this time the checkpointed program is given control to 
continue processing. 


If errors occur, control returns to the checkpointed pro- 
gram with a completion code of X’41'. If an unrecover- 
able disk error occurs, control passes to the end-of-job 
transient, $$SPEJ. 


The position of tapes can be saved only if the tapes were 
opened and allocated by SCP support. Checkpoint 
modules use fields NPSCHA (set by ALLOCATE) and 
NPDTF@ (set by OPEN) in the program level 1 communi- 
cation region (N1COMN) to determine if tapes are used 
by the program and to save the following information 
from the DTFs: 


— Q-code 
— SWA Format 1 (F1) numbers 


— Current block count 


SECTION 2. PROGRAM ORGANIZATION 


This information is used by RESTART to reposition the 
tapes. Checkpoint/Restart cannot reposition BTAM 
tape files or files accessed directly via tape |OS. 


CHECKPOINT LINKAGE 


To use Checkpoint, the checkpoint attribute (bit 1 of 
the second attribute byte) must be set in the object 
library directory entry for the program to be check- 
pointed. This attribute is set from the information in 
the object deck header card if the program is put in the 
object library by the Library Maintenance program. 
The checkpoint attribute is mutually exclusive with the 
inquiry invoking attribute. 


To call Checkpoint, the following linkage convention is 


required: 


CS 


RESTRT 


FDPARM 


LA FDPARM,2 
B NCENTR 
DC XL1‘81’ 
CLI O(,2),C’O’ 
BE ERRTN 


MVC CS,1(2,2) 


B NCENTR 
DC XL1‘80' 
DC CL2’00’ 
DC XL1’02’ 
B CONTIN 
DS XL1 

EQU * 

EQU * 

DC CL7’0$$STKP’ 
DC CL1’S’ 
DS CL4 
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Pointer to find para- 
meter list 

General entry 

Find 

$$STKP FOUND? 
NO, GO TO USER 
ERROR RTN 

Set up C/S for fetch 
General entry 

Fetch 

C/S of $$STKP from 
object library into 
transient area 

(three sectors) 
Return from $$STKP 
Completion code 
Restart entry point 
(Any setup/reposi- 
tioning necessary to 
continue after 
RESTART) 

Find parameter list 


Object module $$STKP 


On system pack 
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Linkage to Checkpoint is achieved by branching to the resi- The completion code should be checked to ensure that a 
dent general entry routine, NENTRY, through the resident valid checkpoint occurred. The checkpoint is ignored if an 
communication vector NCENTR. (NENTRY is documented I/O error is outstanding on any of the supported and 


in the /BM System/3 Disk Systems System Control Program allocated devices. Valid return codes are X’40’ (checkpoint 
Logic Manual, SY21-0502, for Models 6 and 10, or /BM taken) and X’41' (checkpoint ignored). 
System/3 Model 12 System Control Program Logic Manual, | 

SY21-0046.) This branch must be followed by a constant 

value, called the request indicator byte (RIB), identifying 

the Find transient, $$SPFN. $$SPFN finds Checkpoint, 

using the find parameter list (FDPARM). The C/S address 

is set up for a fetch, and another branch is made to NENTRY 

with a RIB for requesting $$STKP. This is followed by the 

C/S address of the $$STKP and the module size (three 

sectors). 


Data Movement C——> 
Control Flow ERS 


Formal Phase Name Flowchart Identification 
(same as microfiche) 
Entry Point 


$SSMPL Chart MC Entry Point START 
Descriptive Phase Name —> | Sample Job-Phase One 
Functions —————————> | @ Reads user-modified input cards, one at a time 
Branches ———_____—_» | @ If // END 
Input Data Areas ————> COMMON @ 
Output Data Areas ——_—> MACOUT 


External Routines 
Routines Called —————» | $$SGSUB AB Substitute Processor 


Subroutine Flowchart Identification 
Chart iD — Routine is in this manual. 


1 — Routine is in /BM System/3 Disk Systems System 
Control Program Logic Manual, SY21-0502 (for 
Model 10) or /BM System/3 Model 12 System 
Control Program Logic Manual, SY21-0046. 


Routine is in /BM System/3 Disk Systems Data 
Management and Input/Output Supervisor Logic 
Manual, SY21-0512 (for Model 10) or /BM 
System/3 Model 12 System Control Program — 
Logic Manual, SY21-0046. 


(Next Phase) 


Figure 21 (Part 1 of 5). Checkpoint Operational Diagram Legend 
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Enter from supervisor 
Result of find and fetch request 


$SSTKP Chart BA Entry Point $$STKP 
Checkpoint - Main Load 


@ Awaits completion of all non-tape pending !/O operations 
for the program level 


Loads $$STKR (Checkpoint - Problem Program and SWA Load) 


If tape is used, loads $$STKQ (Checkpoint - Quiesce Magnetic 

Tape 1/0) . Exits to 
$$STKQ 

: Exits to 

If an unrecoverable disk error occurs 
$$SPEJ 

If errors occur, sets completion code X’41’ 

pointed program 


CONFIG in SWA “> NCPLI1 
NCSTOR in NCPL1 Volume label on 


system pack 


Disk 1OS For read, write, and wait 
Halt/Syslog To indicate checkpoint ignored 
$$STNO Wait on program level 2 interlock 


$$STKR 


Figure 21 (Part 2 of 5). Checkpoint Operational Diagram Legend 
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$$STKQ Chart BB Entry Point $$STKO 
Checkpoint-Quiesce Magnetic Tape 1/O 


@ Awaits completion of all pending magnetic tape !/O operations 
for the program level 
@ Loads $$STKR (Checkpoint-Problem Program and SWA Load) 


@ If errors occur, sets completion code X’41’ 


“> N1COMN “> Opened DTFs (Tape) 
“> NCPL1 <o_ Tape information in NCSTOR 


_—_——_— — External Routines — — — — — — 


Tape 1OS *2 Wait 
Halt/Syslog “1 To indicate checkpoint ignored 


$SSTKR 


Figure 21 (Part 3 of 5). Checkpoint Operational Diagram Legend 


| | $$STKR ChartBC —_Entry Point $$STKR 
Checkpoint - Problem Program and SWA Load 


@ De-activates the checkpoint area 
@ Writes the checkpointed program region onto disk 
@ Saves the SWA for the program level 
| | © Saves tape information passed to NCSTOR 
@ Load $$STKT (Checkpoint - Final Load) 


@ If an unrecoverable disk error occurs Exits to 
$$SPEJ 
1/0 SWA N1COMN 


1/O Volume label < O Table of entries 
on system pack 


Disk 1|OS *2 _ For read, write, and wait 


$$STKT 


Figure 21 (Part 4 of 5). Checkpoint Operational Diagram Legend 


Checkpoint/Restart — Program Organization 59 


$$STKT Chart BD Entry Point $$STKT 
Checkpoint - Final Load 


@ Stores information about system and program status 
for each of the following data areas: 
— Print chain image : 
Printer page size 
Scheduler/data management switches 
Volume labels 
Program level communication region (N1ICOMN) 
Tape repositioning information 


Activates the checkpoint area 


Restores user program that was overlaid as work area 


Passes control to checkpoint program 


if an unrecoverable disk error occurs 


NCPL1 1 >NICOMN | > Volume labels 
<o 


Volume label Table of entries 


on system pack 


External Routines —- —- — —- —- 


Disk 1OS For read, write, and wait 
Halt/Syslog To indicate checkpoint accepted 


Return to checkpointed 


program with completion 
code X‘40' 


Figure 21 (Part 5 of 5). Checkpoint Operational Diagram Legend 


Exits to 
$SSPEJ 


X‘00' 


X‘0100' 


EOS (end of 
supervisor) User Storage” (used and restored during 
a checkpoint) 


Program Level 


*Note: User‘s program must be at least 1K since 
this is the minimum work area required. 


Figure 22. Main Storage Map Showing Transient Area and User Storage Needed by Checkpoint 
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$SSSTKP 
HEEEA [REE EERE EE 
* 


ENTER 
HHEKEKEEEEE EERE 


*x 
* x 
* x 


SSSTKP 
FE REKE REE EE EEE 
x 


SAVE RETOUKN * 
POINT ADDRESS : 


* 

* 

* 

* 

* * 

KHEKKEKKKKKKKKKKE YE 

ERK 

* * 

* C1 #-> 

* * 

eee 

CHECK 
EERKECTEREEEEEEE 
* * 


* SAVE GENERAL 
: REGISTERS 


* 


% % 


x 
REKRKEKKKEKEKEKEE & 


*, 
D1 *. 
* 


* ° 
PROGRAM *. 
LEVEL 2 a 


YES .*- 
wah. 


a PROG *, 
° LEVEL 2 *. 
; LINTERLOCK ED. . 


* 


* 
* 


*, e 
* NO 


LOCK1 
KKKKKP [EKEKREREEKE 
*INTERLOCK PROG * 
* LEVEL 1 * 
*PREPARE I06 To * 
* RD/WR DISK * 
RKKEKKKKKEKEKKKKESE 


RHKRERG TERE EKREEKEE 
* 


* POINT TO 5444 
: IOB QUEUE 


RHEE 


* 
REKKEKKKEKEKEKEKKKSEK 


eee 
* * 
* HIT *-> 
* * 
eke 


ONDRVE 
SEER] LEK RKRE ERE 
* * 


SLOAD ADDRESS ors 


FIRST IOB ON 
: QUEUE ; 


KESCKKEEKKEKKEKEKEEK 


e¥ES 


Chart BA (Part 1 of 2). 
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LAST1 -*, 
A *, 
eee -* ANY *, 
* * -* IOBS FOR *. YES 
* A3 *---->*. PROG LEVEL .*------ 
* = *, 1 . 
eee *, .* 
*, .* 
| NO 
.*, 
NOTE 1: B3. 
SEE IBM SYSTEM/3 DISK SYSTEM .* WAIT  °*. YES 
CONTROL PROGRAM LOGIC MANUAL, **,, NECESSARY | .*----~ 
SY21-0502 (FOR MODELS 6 AND *, he 
10) OR IBM SYSTEM/3 MODEL 12 **° NO 
SYSTEM CONTROL PROGRAM LOGIC 
MANUAL, SY21-0046 
Fn 
NONE -*. 
C3) 
NOTE 2: e *, 
SEE IBM SYSTEM/3 DISK SYSTEM 4° *ppzoo*kyay *: 440, 
’ DATA MANAGEMENT AND INPUT/ +. " 
OUTPUT SUPERVISOR LOGIC Peis lar 
MANUAL, SY21-0512 (FOR MODELS * YES 
6 AND 10) OR IBM SYSTEM/3 
MODEL 12 SYSTEM CONTROL PRO- 
GRAM LOGIC MANUAL, SY21-0046 v 
D3. 
-* BOTH *. 
NO.) QUEUES ot: 
---*, REFORMATTED .* 
x. *® 
*, * 
+, 8 
YES 


NOOBS 
Sere sMseseee eet. 
x 


REFORMAT QUEUE * 
-~->*WITH PROG LEVEL* 
: 1*S IOBS 1ST : 


EKKKKEKKEKKEKKEKKES 


WAITD SEE NOTE 2 
KESEEBY ERE ERE EX 
* * * 


* 
* *DIODWT DISK* * 
** WAIT * * 
* * * * 

x 
* 


PAS 


*x * * 
KKKKEKCKEKKKKEKE SE 


SBNFLG o*. 
* 


* GOOD *, 
woo#~. COMPLETION a 


eee 
* * 

* AS tenn 
* * 
edd 


QUIESD 


SESESRGS TESTES SEE 
*SAVE MFCU SENSES 
: BYTES 


* * 
SRKKKKEKEKECEKEKEK 


CRT BA/O2/A4 
RERKE DOS RE EEEKRE EE 
SUP CeTR : 
: UPDATE * 
: CHECKPOINT . 


NOMB 
EERE EKEEEKER EE 


REREECSEREREE RE EH 
* 


SETUP TO CALL * 
$S$STKQ * 


HH HH 


* 
KEEKKKRKREKKKKR KEKE 


TIN SEE NOTE 1 
SF CKeE Sees sane es 

* * 
: SNCENTR LOAD® : 
pas $S$STKO cape 
* * * * 
EERE ERE EE EEE 
NXT 
#EKRGS HEHE EE EEE 


*EXIT TO $$STKQ * 
* * 


* * 
KEEKKEKKKKKKKEE 


OR 
#ERKSRHS OH 
qOPCRTR 


“UPDA TE 
CHECKPOINT 
NUMBER 
REKKEREKEEE REESE EE 


SEE NOTE 1 
eR ERRIS HERS ERATE 


* * NCENTR * * 
* * CURRENT * * 
* “HALT SYSLOG* * 
* *W/ REFRESH * * 
* * * * 
HE REREERERERKEEKEE 


+ eee 
* * 
* KS *-> 
* * 


eee 
OR1 


eR EEKS RK aS 
* 


RETORN TO: 
KERKKREKERREEEE 


* 
* * 
* * 


. CHECKPOINT 


CRKEREQERERESERES E3° *, CkKERE EY ERESEREK EE 
* * -* pi “*, * * 
*RESTORE GENERAL*® *PRESENT AND*. YES * POINT TO S44U5 * 
--->* REGISTERS * *: NOT ee --->* QUEUE oe 
+ * *. CHECKED .# | 
* * *. .* * * 
RE RREREREEE ERE RES *. .* CRREREERERERE RE RK 
, *° NO eee 
* * 
* H1 ® 
+ * 
| wees 
SEE NOTE 1 D25445 *. DX BA/02/A1 CON 
TL ttt PLe tL F3 ; CERES PY ERREERE SD 
* * NCENTR * * -* D2 "*, *DISKIO " 
* *INTERLOCKNG® © .*PRESENT AND*. NO $—a- a= --~-- === 8 
* SRTN-SSSTNQ s + : NOT [#on------>SREAD PARTITION * 
: P4 W/REFRES : : *, CHECKED .* *IDX SCTR OF SWA® 
ett it tiii itt tt. a Feeanneeneeeeenes 
* YES 
eee ~> 
NEXDRV BASE®@ GET 
TI Tiipl ict ict its) HEEKEG I ENR E REESE OE RERKECY ROKER KER EE 
* * * * * * 
* SAVE RETURN * * POINT TO NEXT * *TEST ALLOCATED * 
qroret REGISTERS® : QUEUE * * DEVICES : 
* * * * * * 
CHREEEREEEE EEE EEE ARES EEE ERE REESE EE CHEER EREREREE ES 
| one a4 
* * * * 
->* C1 # ->* HI * 
* * * * 
ons wens 
PBSYTS __.*, 
* vw, 
ANY  "*. YES 
*, ERRORS eee 
**, ss 
*. 48 { 
NO kek 
eee * 
[ * * * HS 
->* AS * * 
* aK 
RK 
*, OURS .*, STFRST 
jo #3 33.0, RERES TY ERR E HERE 
* : .* * * 
* IOB IN *. YES ° st - NO * STORE ADDR AS * 
“-->*, PROG LEVEL .¥*-c3rrrrr= >*. ADDR BEEN) ,#-<------- >*FIRST ON QUEUE * 
*. 1 .* . VED. * * 
s * e « * bo * 
*, .* *, EERE EE EERE EER EE 
* NO * YES 
< Few een 2 @e ee = EDS OOEOee De = 
NTOORS DCHAIN ERR 
EERE K QEREREREEEE HEGRE KI RAHEERE HER 
* * * * 
* POINT TO NEXT * *DE-QUEUE ENTRY * 
* IOB ON QUEUE * *PRON IOB QUEUE * 
* * * * 
* * * * 
ERE RE REEAE EER ES EERE EEERE EEE EEE 
| ene ees 
* * * * 
->* 31 # ->* 31 * 
* * * * 
eeu eee 


Checkpoint — Main Load ($$STKP) 


PROGRAM 
W/ COMPLETION 
CODE X*utt,s 


* 


DISKIO 


SHER) 1SEESEEE EE 
* * 
* ENTER * 
* * 
SECS CEKKHEEESESE 


ESSER ICSC ER EERE S 
* * 
* SAVE RETORN * 
*POINT TO INLINE*® 
* CODE * 


* * 
SKEKEEKEKESSEKKE KEE 


SEE N 
NKKEKC IT KESKEKEEE 
** * 
* *DIODSP DISK* 
ae Ios * 
* * * 
* *£ * 
cee * 


VEKEKKKKKEKEK 


SEE NOTE 2 


KEKE [CSE EKSEKESEE 
* * * 


* *DIODWT DISK* * 
* * WAIT * © 
* * * 
* 
= 


* 


x © * 
SEEEKEKSREKESE SEES 


* *, 
-* ABNORMAL *. 


yO * 
*. COMPLETION goretnresene s RETURN TO WST : 
SHERSESKSESESEHESE 


* 


*, .* 
* YES 


SEPeRELeeeynes eee 

oSET UP HPL FOR 

sourtT pr Seley we 
BAD CYL 0 bd 


SHEKKKSEKKEEESESEE 


SHEE 1SSE KE EE EE 
* * 
* HALT *HE® * 
* * 

SESESERESE EEE 


CHES 1SSSES SESE 
*DISPLAY gare & * 
4 BAD CYL bd 


STKE SESCKS SE SHKSE 


SHEE) 18EEEEEE EEE 
: SET TANEDIATE 4 


CANCEL 6 NO 
*CHECKEOINT pRocs 
> EXECUTING 
SESE ETE EE SEERS 


SEE NOTE 1 


SOKEK 1649 04 4448 
* * 
* EXIT TO: * 
* * 

CHSRE SESE SESE SS 

SSSPEJ 

END-OF- 

JOB TRANSIENT 


Chart BA (Part 2 of 2). Checkpoint — Main Load ($$STKP) 


SSCS E2ISSeesee ees 
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UPCNTR 
CHCHAU TRESS SEES 
* * 
* ENTER * 
* * 
CERERESEREEEREE 


aaa ats aha aati 


: 

> SAVE RETORN 

er OLut TO IMLINES 
CODE 


EKECKKKEKEKEKRHES EE 


SEEKECH ERE 
*DISKIO * 
ww ecverwmoecawweroe ok 
* GO READ VOL : 
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* 


: LABEL OF SYS 
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RHEKEEEEEREKEERES 
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* 
: RETURN TO NSI : 
SEEEKEEKEEEEEEE 


NOTE l: 

SEE IBM SYSTEM/3 DISK SYSTEM 
CONTROL PROGRAM LOGIC MANUAL, 
SY21-0502 (FOR MODELS 6 AND 
10) OR IBM SYSTEM/3 MODEL 12 
SYSTEM CONTROL PROGRAM LOGIC 
MANUAL, SY21-0046 


NOTE 2: 
SEE IBM SYSTEM/3 DISK SYSTEM 
DATA MANAGEMENT AND INPUT/ 
OUTPUT SUPERVISOR LOGIC 
MANUAL, SY21-0512 (FOR MODELS 
6 AND 10) OR IBM SYSTEM/3 
MODEL 12 SYSTEM CONTROL PRO- 
GRAM LOGIC MANUAL, SY21-0046 
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—o 
NOTAPE 
ead ada 


+SET UP DISK T0B* 
* FOR VOLUME * 
* LABEL : 
WRK RRR HK RR ICR RK 


| 
| 


NOCRT + Bc 


O1/A4 
SERERS 1 REREE EERE E 
aoe nee : 


*READ VOL LABEL * 
: OF SYS PACK : 


We He We Re te eo he ee OK OK 


Hee EK Ren eR RR RE 
* * 
*DEACTIVATE THE * 
* CHECKPOINT i 


* * 
Te Peter tT eT ets tS 


Ka mon 


+R 
* * 
* AQ * 
* * 
KEK 
BC/O1/A4 
WERKE AD EERE EE ERE 
*DISKTO * 


*WRITE VOL LABEL* 
: ONTO SYS PACK : 


sk OR RK KEE K 


ke KKK? & 
,DISKIO 


+WRITE PROB PROG* 
3% ON CHECKPOINT : 


HK ee RK KK 


SPLCR 


RDS 


Vv 
4 IEC 2 dR IO otto 
* * 


*SAVE PROB PROG * 
*COMM REGION IN * 
S PROB PROG AREA : 


eK eK RK KK OK KK 


<j-— 


He 1) 22 ae NC 
* 


ST CONSTANT * 
FA IN PROG * 
AREA * 


{ 
I 


v 
RRR EDR HR K HK KK 


SAVE IOB IN 
PROG AREA 


% HH HH 
RENEE 


KKKEKKKKKKKRHEKKEEE 


* 
*POINT T * 
* AD 
x 
* 
*x 


* 
WR Re FO KKK eK 


et reer Se 
* 


*PLACE ENTRY rors 
* PROG AREA IN 


eo TABLE X*20°* 


x 
EERE EEKKRKEKKEKEK 


Vv 
eK RAH DEAE 
BOOMEDA 


: COMPUTE NEXT * 
ey DISK RDOR® 


KREKKKKKKEKKKKKEK 


Vv 
KKK I 2K EER 
* * 
*COMPUTE C/S OF * 


*CHECKPOINT SWA * 
* ON DISK : 


* 
REKKKKKKKEKEKKKKE 


Qe oe 


WA 
ae ACR K 2 
gee 


*READ PROB PROG : 


‘ ‘ 
EKKAEREARAR EEE 


KERE 
* * 
->* A3 * 
x x 
eKKK 


BC/01/A5 
KRKKKAIRKKKEKE KEK 
*COMPDA * 
KReweewoeewn ag oo won a K 

“>* COMPUTE NEXT # 
DISK ADDR * 
{ KAEKKKKKKKAKEK KK KK 
«eK 
* * 
* AZ *® 
* * 
KKK | 
o*, 
B3 . 
-*DISK 


GETNEX v 
HHA RC 3K OR IO 
* * 


*UPDATE DISK C/S* 
* IN CHECKPOINT * 
* SWA * 


* * 
KKEKKKEKE KKK KK KK 


al 
( 
WRISWA V BC/SOT/AY 
RKKKKP ZKKKKK RKX KE 
eDESKIO rd 


WRITE SWA ONTO * 
*CHECKPOINT SWA : 


KKK AKEKKKKKKK KEK 


+e # E 3 * 
SCONPDA 


" COMPUTE NEXT ¥* 
34 DISK ADDR - 


KKK KEK KKK KK KK KK 


LOAD3 SEE NOTE 1 


* & 
KKKKKKEKKEEKEKE 


| 


WR RY Be RK ERR 
* 


*x 
gexit TO: SSSTRTS 
EPP ESET EEE tS SS 


Chart BC. Checkpoint — Problem Program and SWA Load ($$ST KR) 


DISKIO 
REAL EKERE REE 
* * 
* ENTER © 
* * 
REE ER ERE EAR 


HKKEE BY RKKEKE RE EE 
* * 
* SAVE RETURN * 
*POINT TO INLINE* 
* CODE * 


x 
KAKA KKKKKKKKHE KEK KK 


V SEE NOTE 2 
HEREC REREKRARKE 
* * * 


* 
* *DIODSP DISK* * 
* * * 
x - *x * 
*«* * 
KH KK eK eK 


| 


SEE NOTE 2 
SECSEDASSAR ESTES 
* * 
* *DIODRT DISK* * 
* * WAIT * * 
* * * * 
”* * * 
Pree E rere te rrr 


* 


E4 *, 
* 


*, 
-* ABNORMAL *. NO 


COMPDA 
ORE AS RK RE EK KH 
* * 
* ENTER * 
* * 
ERE EK ER 
| 
! 


HEREEBS HK EE 
* * 
* SAVE RETURN * 
*POINT TO INLINE* 
: CODE : 
REKKEKKEKKKKKKEKEEK 
RUKK 
* * 
* C5 *-> 
* * 
RKKK 


MLTPLY 
TREKS CREE RK RE 
* 


*CALCULATE NEXT * 
* DISK ADDR : 


*x * 
KKRKKKKKKEKEKEK EK 


KEKKEKES KEKE KK EK KK 
* * 


* VALIDATE DISK * 


#. COMPLETION .*---- * ‘ADDRESS * 
*, .* * * 
*, .* * * 
*, \* | FIORE IOI IO Ik 
* YES | | 
ee se= “AS? 
| | 
CKDONE *, 
SO PY $C aOR RR F5 4 
* * .* *, 
* SETUP HPL FOR * . NO 
*UNIT DISPLAY W/* *> CALCULATION .*#---— 
* REASON * “. DONE .’ 
BORO ICR to a ae "el le 
{ *” YES eke 
*  * 
| * CS* 
* 
Logon enna <qewe> KEE 
DNE t 
REG Y CR Oe HRREGS ORK ER KK 
* * * * 
: HALT *HE! pa pe RETURN TO NSTI ; 
CRKKKKKKREKKKKE REKKKEKKKREKKKE 
( 
H 
edad il Subchadchshcheha 
*DISPLAY UNIT & * 
* REASON + 
1 eR EE 
HEE TY RE REE 
* SET IMMEDIATE * NOTE 1: 
* CANCEL & NO * SEF IBM SYSTEM/3 
eo cercounte eNOS DISK SYSTEMS SYSTEM 
EXEC CONTROL PROGRAM 
LOGIC MAND 
We SY¥21-0502 
SFE NOTE 1 
RRERKY CRE NOTE 2: 
* * SEE IBM SYSTEM/3 
* EXIT TO: * DISK SYSTEMS DATA 
* MANAGEMENT AND INPUT 
RAE EKEEEREREES OUTPUT SUPEPVISOR 
LOGIC MANUAL 
$SSPFJI SY21-0512 
END-OF- 
JOB TRANSIENT 
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SSSTKT 


OKA KK RE KE 
* x 
* ENTER * 
* * 

ROO OR IK OR 


SSSTKT 


KEKE | RERER KEKE 
* * 
* SAVE XR2 AND * 
*MFCOU SENSE BYTE* 
. APEA ’ 
fo OR IO RoR sok tore 


ROR IIRC 4] okok tok tk 
* SET UP TAPE * 
* REPOSITIONING * 
*INFO FOR TABLE * 
* x "yor * 


* * 
ete ae a A I i ok He ok eK kK 


*< 


ee HK KY 1X 
* MAKE ENTRY IN * 
* TABLE * 


* 
KKK KKK KK KK KK KK KKK 


RKKKKE TREKKA KKK EK EK 


EEK 
* * 

* AQ *---4 
*x * 

# KEK 


PPSSVE 


v 
REERE A DERERERERER 
* * 
* SETUP PRINTER * 
* PAGE SIZE FOR * 
ed TABLE X*10! id 


ek HK KKK KKK 


#EREKEBQE 
STBNTRY 


: MAKE ENTRY IN 
TABLE 


HH 


* 
ete Ake te te ke ek kK KK 


REKEKC2RERE RE KE 
*SETUP DISK DATA* 


* SCHEDULER * 
* SWITCHES FOR * 
* TABLE X*10" * 
RK KR KKK EK KK 

BD/02/A1 
KH KRKYND KKK KE KK 
*TBNTRY > 
* MAKE ENTRY IN * 
* TABLE . 


We a He Re ee eo tek 


MVPLCR 


KEKKEPDAKEKEK KEK K 


v 
KEKKH RZ 4K 
ZDISKIO 
*READ VOL LABEL 


. FROM SYSTEM 


ACK 
$OR AOR AOR IR EE 


| 


HHH HH 


Vv 
EEKEKC 3 RRO 


ACTIVATE 
CHECKPOINT 


HHH HH 
HUM H 


KK KK OK RK KK 


ee RK ED 3x 
eDISKIO 


+WRITE VOL LABEL* 
aon SYSTEM PACK : 


ek tk ok ok ok KK KK 


PTRGOR 


EERE RRR KE OE 


* SETUP MFCU * * SETUP PROGRAM * * SET GOOD COMP * 
*SENSE INFO AND * * COMMUNICATION * * CODE, IF DPF, * 
* GENERAL REGS * REGION FOR * * ENABLE InTRPt * 
*POR TABLE iors * TABLE X'10' * * INDICATE * 
* * * * CKBT BCH EXEC * 
rere verre mrs EEEKKKKKKKKEKEREK K REKKKKKKKKK EK KK HK 

{ { 

V BD/O2/A V BD/O2/A1 THY SEE NCTE 1 
eM HOR EY te ae a ok i ak ke ae RK RK PD ete te ti oe ak a RK ROR PE 3 KK KKK RK 
*T BNTRY * *TBNTRY * * * NCENTR TO * * 
Rew ewe eee wwe ow ow K Km ene reer eewe ~—-* * xk ees A * 
* MAKE ENTRY IN * * MAKE ENTRY IN * * *S¥SLOG W/0 * * 
* TABLE * PABL . * * REFRESH * * 
KK RK KKK EK RAKE K St ROR ok OK IO Hee He He He He eh ea te 

{ 
SAVCHI BD/O2Z/A4 { 
MH KG | eK EK KKEEKEG DERKKKE KEE HK 
* * *DISKIO * #9 G 3 OR OR 
* SETUP CHAIN * j= =  &ensese------- a~=* * * 
*IMAGE FOR TABLE* *WRITE AREAS ON * * EXIT TO: * 
* x'10" * *DISK CHECKPOINT* * * 
* * * AREA * PPE Det 2 ett eS 
RRR EK KKK EK KK KK RHE RK KK KK HH KKK 
| PROBLEM 
PROGRAM VIA 
{ HALT/S YSLOG 
| 
BD/O2/A V BD/O2/A4 
KERRY LR KEKE KEK KEKE DKK KEK KEKE 
STBNIRY : sDISKIO < 
* WAKE ENTRY IN # *WRITE TABLE ON * 
* TABLE * *DISK CHECKPOINT* 
* * * AREA 
EKER AH RK KK HK ee oe ae Fe he he oe te oe a ak kek 
{ 
*. t BD/O02/A4 
31 *, HR EK ST 28K KR OR EK 
.* *DISKIO * NOTE 1; 
-* DISK *, NO = —-—- Fe rem erre rer ans * SEE IBM pe a 
*., BEING USED .¥*-<--~ * RESTORE 1K OF * DISK SYSTEMS SYSTEM 
*, -* *PROB PROG THAT * CONTROL PROGRAMS 
*. -* * WAS OVERLAID * LOGIC MANUAL 
EKEKKKEKKKKEKK KEK SY21-0502 
* YES eke & ‘ 
* * 
* AQ * 
* * 
KKK KEKE 
* * 
BD/02/A2 * B3 x 
HH KEK YREK EE EE KE * * 
*RDVOLB * *# ke 
a nim cs i sc tein ~* 
* READ VOLUME * 
* * 
* * 
REKCKEKEKKKEK EK KK 
KEKK 
* * 
* AQ * 
* *x 
eEKK 


Chart BD (Part 1 of 2). Checkpoint — Final Load ($$STKT) 
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TBNTRY RDVOLB DISKIO 
SHA 1 SSR ESSE ES THERA IEE REESE ES KEKE AG EAE ERES 
* * * * 
: ENTFR : PA ENTER * : ENTER 4 
PHEKEEEEERE EE ES KeETeEEREREE SEE RERKREESSEREERESE 


! 


SOSEED 1 EEEEE SEEKS 
* * 
* SAVE RETORN * 
*POINT TO INLINE* 
* CODE & XR1 * 


2 = 
EHEEEEEEESEEKEERES 


| 


CHEEHHICERES ERE SE 
* BS 
* SAVE RETURN * 
*POINT TO INLINE* 
* CODE = 


* = 
EEKKKKEKEKEKKKEEKEEKE 


SEER ERE EE ERED 
* * 


* SAVE RETURN * 
*POINT TO INLINE* 
* CODE = 


* 
REKKKEKKKKEEKEKER 


v STVOL BD/02/A4 SEE NOTE 2 
RERKEC IL EEEEKEKESESE EEEEKCDEREEREREKE SEEKKCH EREHKKEEKEE S 
* * *DISKIO * * * * * 
* SHIFT TABLE * fe mon ean - en --~* * *DIODSP DISK* * 
* ENTRIES * *PREAD UNIT*S VOL* * * tos * * 
* * * LABEL * * * * * 
e = * =e * : = * 
SEKEKSEKEKEREESE EE & KSEKKEKKEKSEEKKEKEE REKKEESEKEKKHKKEKKEERSE 
{ 
VOLBCS SEE NOTE 2 


EEEEEY [REKEKEKEEE 
* 


EERED) IEEE ER EER 
x 


EKKKEHNY KEKE KERE EK 
* * * 


* * * 
* MOVE ENTRY TO * *SETUP VOL LABEL* * *DIODWT DISK* * 
% TABLE + * FOR TABLE * * * WAIT * * 
* *  X*Q-BYTE® * * * * 
* x * = s ¢ * * 
REESE KEKEKEKESTE S EEKRKERKKEKERERERE & REEKKEKRKKERKEKKEEK SE 

BD/02/A1 -*, DNE 
eHKEEE SEES ESSE S SERRE IRE SESRE RES E4 : 
* * *TBNTRY * : *, HHERSPS EHEEEEERE 
* POINT XR1 TO * Wa eee e------- * m *. NO + + 
* NEXT ENTRY *# * MAKE ENTRY IN * *, ABNORMAL .*-------- >* RETURN TO NSI * 
+ * * TABLE & *.CONDITION.* * * 
* * * *. * KEKKKEKKESEKESE 
SERRE SEEKS HERE HEE KKEKSEKSEKKKEKKKEKE *, .* 

* YES 


| 


v 
SEEEKPY EKKKEKKEKKK 
* 


eEKEP LESRER ORES SHEEP IEKEEEE REE * 
* * * * * SETUP UNIT * 
: RETURN TO NST . . RETURN TO NSTI . : DISPLAY ri 

EEKKEKEKESRERERS RHKEEREEEESESES * * 

EERKEEREREREEEEED 
Vv 
KEKECY HAEREREESE 
* * 
* HALT *HE® = 
* * 
REKKEKAREREEEE SD 
NOTE 1: 
SEE IBM SYSTEM/3 DISK SYSTEM Vv 
RHCENY ERS E EES 
CONTROL PROGRAM LOGIC MANUAL, eDISPCAY UNIT & * 
SY21-0502 (FOR MODELS 6 AND ba REASON nd 
10) OR IBM SYSTEM/3 MODEL 12 RRKKEEEKEEERESE 


SYSTEM CONTROL PROGRAM LOGIC 
MANUAL, SY21-0046 


NOTE 2: 

SEE IBM SYSTEM/3 DISK SYSTEM 
DATA MANAGEMENT AND INPUT/. 
OUTPUT SUPERVISOR LOGIC 
MANUAL, SY21-0512 (FOR MODELS 
6 AND 10) OR IBM SYSTEM/3 
MODEL 12 SYSTEM CONTROL PRO- 
GRAM LOGIC MANUAL, SY21-0046 


Chart BD (Part 2 of 2). Checkpoint — Final Load ($$STKT) 


SEEKS ITY EKKRKKEKEEEE 


* SET IMMEDIATE * 
* CANCEL & NO #* 
*CHECKPOINT PROG* 
+ EXECUTING * 


* 
SEKKEEEEEKEEREKR SE & 


SEE NOT 

eHKRKY HEERESEES 
* 

* EXIT TO: * 
* * 
CERES RRE REE 
SS$SPEJ 
END-OF- 
JOB TRANSIENT 
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RESTART 


Figure 23 shows an overview of Restart. (An operational 
diagram legend is shown in Figure 21.) A storage map is 
given in Figure 24. 


$SRSTR (Restart - Main Load) is entered from the Super- 
visor as a result of // LOAD $$RSTR OCL statements. It 
checks for an active checkpoint and available storage. 
$S$RSTR restores the SWA from the checkpoint disk area 
back to the system disk area. It also assures that the 
correct disks or tapes are mounted and cards or tapes are 
repositioned for any allocated and supported card de- 
vices (except 1442) or tape devices. 


If tapes are used, the files are repositioned to the block 

- following the last block processed at the last checkpoint, 
provided the same reel is mounted. The filename and the 
tape drive are logged for each tape drive being processed 

to give the operator the opportunity to verify that the 
correct reel is mounted. Standard labeled tapes are checked 
to verify that the file label and volume sequence number 
match the reels being processed at the last accepted 
checkpoint. The nonstandard or unlabeled tapes are not 
verified. 


Basic access method files or direct calls to tape 1OS are 
the responsibility of the user and no repositioning or 
label checking is done. 


Once this is done, $$STKV (Restart - Problem Program 
and Final Load) is loaded. 


$$STKV restores N1ICOMN and passes control to the 
checkpointed program. The restart entry point is at 
the last checkpoint taken. 


lf an immediate cancel or an unrecoverable disk error 
should occur, control is passed to the end-of-job tran- 
sient, $$SPEJ. 


RESTART LINKAGE 


To continue execution of the interrupted job at the last 
checkpoint the user must submit the following OCL state- 
ments to load Restart: 


// LOAD $$RSTR,unit 
// RUN 


The LOAD statement identifies the program to be run and 
indicates the disk on which it is located. For Restart, the 
unit must be the system IPL pack containing the checkpoint 
file to be restarted. The RUN statement indicates the end . 
of the OCL statements, and the system runs the program. 
To guarantee the required minimum size for program 

level 2 (which must allow 5K for Restart in program level 1), 
a PARTITION statement may be required. Also, to re- 
establish the log device, a LOG statement may be required. 
For more information on these OCL statements, see /BM 
System/3 Model 10 Disk System Operation Control 
Language and Disk Utilities Reference Manual, GC21-7512, 
or /BM System/3 Model 12 User’s Guide, GC21-5142. 


START > 


| | $$RSTR Chart BE Entry Point $$RSTR 
Restart - Main Load 


Enter from Supervisor 
Result of // LOAD $$RSTR OCL 


@ Checks for active checkpoint 
@ Checks for available storage 


@ Restores SWA from checkpoint disk area back to system disk 
area storage 


@ Repositions cards in supported and allocated card devices 
(except 1442) 


@ Determines if correct disk packs are mounted 


@ Determines if correct tapes are mounted and repositions 
the tapes 


@ Loads $$STKV (Restart - Problem Program and Final Load) 


; . Exits to 
@ If an unrecoverable disk error occurs SSSPEJ 
Table of entries | > Checkpoint save 


ae. 
area on disk 
[ > Checkpoint SWA disk storage area 
O >SWA < O  NICOMN 


Halt/Syslog *4 To setup for restart, to reposition 
| cards, and to issue halt for incorrect 
disk packs or tapes mounted 
: Disk |OS *2 For read, write, and wait 
| Basic Tape *2 For read, rewind, forward space 
. Access Method file or block, and wait 
$$STKV 


| Figure 23 (Part 1 of 2). Restart Operational Diagram 
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$$STKV Chart BF Entry Point $$STKV 
Restart - Problem Program and Final Load 


@ Restores NiICOMN 
e Restores the checkpointed program 


e@ Passes control to the restored checkpointed program 


Exits to 
SSSPEJ 


@ If immediate cancel and unrecoverable disk error occur 


| > Checkpoint save area on disk 


_——_— oOo External Routines —- —---—-=—- 


For read, write, and wait 


To checkpointed program \ | 
at restart entry point 


Figure 23 (Part 2 of 2). Restart Operational Diagram 
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€RSTR 
Sete, eeeeeeece 
* * 
* PNTFR * 
* * 
RECITES TEESE SE Peet 4 
* * 
| * 83 * 
* * 
| ekhak 
! | 
_¥, PRSTRFER V BE/O2/A1 RRTFRA 
B1 . Seeesh 2eernee ees KECKEHIRRKEESEES EE pa ada aad 
.* * * sDISKTO * «eee * 
* *, YES DISABLE + + (__ Kemeememonmreewen * * * * SAVE PROBLEMS * 
*, DPF ante oa => STNTRRROPE LPVPL® : READ pa * * BS *---->* PROGRAM ARFA * 
*, os 0 * * * * * INFO * 
*, .* ; ; * * *xe£ke * * 
i *, ® REKETEKEEKESEESE SE SREEREKKREREREES BE tok tk a dO eK OR EEK 
* NO 
{ { 
aca a 2@eaoeevee wenwee a weooew J { 
A Vv Vv 
TNLKCK o*. i] o®, *, 
a C1 *, ESSE CISEHEEEEEEE C3 ™ RERKECH EAKEEKKE E & cS *, 
. -* *, * * o* *. *GRAB STORAGE IF* o* *, 
.* PY. *, *ADVANCE TO PL2 * * *,. YPS * NPCESSAPY AND * * TAPE *, NO 
*. YNTFRLOCKED . #2-eere-->8 TO WAYT * *, DPF e Bec ee eros >* SET UP * *, TNFO e Keren 
*, * * * *, .* *MINI-STANDBY IN*® *, o* 
=, * * & *, * * PL2 * *, * 
=,  ® SESE SEKSEKERRES =. .*® RERKKKEKEKEKEKKE E *,  * 
* WO * NO * YES 
! { 
{ 
| ! 
Ce ew ee owere ~ | 
{ { v { 
GOARED DECOPE Vv ™, Vv 
REE [HEKKREEEEE SE RHEE PEEKEKEERERK pu *. He RAED) S EE EK KEK 
* s * * | * x, * * 
* * * * { YES .* WAS *, *POINT TO FIYPST * 
* INTFRLOCK P11 # * RESTORF SWA * Lowene Pe STORAGE * * PARM LIST * 
* * * * *. AVATLABL?P.* * 
* * * * *, * * * 
REREREEEESEEKEE EEE RERKKEKREKREKEKEK ED *, .* KKK EKKAK EE KKK KK 
{ * NO { 
| | | 
REDRLT BF/02/A1 RSTRF V BE/O?/A1 SFF NOTF 1 VY BF/SO3/A1 
RHEKKEP 1EKKEEESEESE SE KEKE PICKERS SE KEREEPY SKEKKEREEE OR ES HO RE OK 
SDESETO * *DISKIO * * * * * *EERSTT * 
eee w cers ow oeore 2 Rowe ero eon meee ww ~~ * * NCFENTR TO * * be 
*READ SYSTEM vor? * READ TABLE * x * HALT/ « * -->* CHECK REEL ID * 
BE * SECTOR * * * SYSLOG * * *AND REPOSITION * 
: * « * « * * TAPP * 
ckesebeceewsincer SHRSECKEKEKEREEE EE RARKKKKARERKREREEE SE 


| 
| 
| 
| 
| 
| 
| 
: 
| 
| 
| 
| 
| 
! 


{ 
| 
v | 
*. SFE NOTF 1 v V 
P1 *, stectr 2seeeweress SeeeePIeeeeenaa ee v WPS oH 
.* *, * * * * * HREKPY KERR E KEE | * * 
° ACTIVF *, NO : * NCENTR TO * * * SET UP TO * * * ( * POINT TO NFYT * 
*. CHECKPOINT  , #e--ene-->* & RALT/S ** *RESTORE PROGRAM*® * FXIT TO: * { * TAPF * 
*. * * * SYSLOG * * * COMM REGION * * * { * * 
*, .* * * * * * * eK EK EEE REE EE { * * 
- RECS SEEK KEKE ES CEREREKRE KEES EE EX { $I 
* YES | { €€SPFI { 
eet { ENN-OF-JOB { 
* * | TRANSTENT 
* G3 ao 
{ * 
eaee v v 
GORALT \ SEF NOTE 1 VLAB -*, CHVLAB BE/02/A1 *. 
sc eng eenenecees G3 *, REE CY RES REE | G5 *, 
* CONVFRT * Pere teh SESE EE E *HNISKIO * { * * 
* CRECKPOINT * * * A VOL Tr *. YES Beer r recs ameoern * {y*s .* MOPRF *, 
* NUMBER TO * * EXIT TO: * *. ENTRY fe<sosees >* READ VOL ID * L--—* TAPES * 
* DFCIPAYT * * * . . A * FROM SELECTFD * *, .* 
* * REEEKEKEKEEE SED ®. .* | * PACK * *. .* 
SHEEKEREHERE REESE & *, .* { KEKE EEE EE EE *, * 
*€SPEJ * NO ( * NO 
EWN-OF-J08 { 
TRANSYENT e wee cree eee 
| ! 
F NOTF 1 § {pvorus o*. OUTFSD V SEF NOTF 1 
SESKENIEEEREEE EES HERKEN IERES SEES EX { RY *. WOR ORS ok tok ee 
* * * * * * | .* *, * * * * 
* * NCENTR TO * * * RESTORE * { ~* CORRECT *. YES * *NCENTR FIND* * 
* € HALT * * * SELFCTFD * | *, PACK 2 ¥ores * * AND FETCH * * 
* * SYSLOG = * * STORAGE AREAS *® *, -* { * * SESTKYV * * 
* * * * * *, .* { * * * * 
EKEKKEEKEEEESE KES REE ER EE EK *, .* v FR ROR ROO AOR Hk 
* NO eee | 
| * * { 
{ * G3 * | 
| { eee 
{ { 
.*, BE/ON2/A1 v BE/0 5 BF/N1/F 
31 *, aeeueggeeeneanree HECEE I ZIERRESESE OE | eeeeesueserraneee (NEE 
> .* *. sDTSKTO * *SET PROPFR V.INE* erie ie * BEEK TS KER KEE EK 
2 YPS  #eecncer- wecceen * * COUNT IN * | laa aaa * * * 
*. OPTION o Fe eww enw > WRITE * * PRINTER * { " HALT WITH FOG * *FXTT TO: SSSTKV* 
° . *DEACTIVATED SYS*® * RFGISTFR * * OF VOL TD * * * 
*, it VOL LABEL * * * | * * PES SEE LEE SE LE SS 
* ah CEEKEEEEEEEESERE REEEEEEEEHE ERE EEE { SHEKKEEREREE SEER EE 
* 
eee | | 
\ * e | beer eenne wo-5 
* K3 *->| 
eee eeeee * * 
* * #0028 eene 
* RZ * * Ji* TSTALC o*, BE/O2/A4 
** * SHEKREKIEREKEE EE RE Ku * $k OR KS tk aE EE 
baci NOTF 1:* * RESTORE MFCU * -* ERROR *, sPRP * 
SEF IB" peace age *PRINT DATA REG.* ON YFS —-_ ss Be ween nnn nnn ne- * 
NYSK SYSTEMS SYSTEM *AND REPOSI™ION *-------- >*. REPOSITION Bow eenne- : * 
CONTROL PROGRAM * Senue IF * : ° * CALL MFCU FRP * 
TOGIC MANUAL * JOTRED * *, .* * * 
SY21-0502 Vivese errr eee 2 ot) . foo dk ik ee 
* NO 
* kk 
| Pua 
v t->* K3 * 
eke e * * 
* * * ee x 
* BS * 
* * 
ek ee 
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MPISKIO 
REN, LR EEE 


* * 
* ENTFR * 
* * 
eK OE RAK RK 


v 
FERRER LEAK RK ERE 
* * 


* SAVE RFTORN * 
*POTINT TO INLINE* 
* CODE * 


* 
ee kK KK kK KK 


BDSKTO SEE 
EERE TREK EE EK 
TS 


N 
* 
* 
K* 
* 
* 
* 
* 


HUH EH HF 


eH 


ae tok ok ak ek Kk 


wy 


N 


SEB NOTE 2 


Sa at sto 
* 


. *propwr DISK® 
. : WAIT 


* 


* 
* 
ea * 
* 
* 


: i * 
we KKK RK KK KE KK 


sca 


* 

: * 

SET UP TT 
AY TH 


** 
* ON 
* DISPL WI 
: ERRORS 


WER MH He MH He he HE OK KE HC 


HR KKEG | aE KEK 
* * 
* ‘HALT "HE? * 
*, * 
oTETT Tt TTT Trt tt 


HK | ARE RE EE 


*DISPLAY ONIT & * 
: REASON ; 


RAKEKKEKKEE KEKE EH 


wk 

*001* 

* J2 *-> 

* * 

eK Ke 
SOPTCN 
REKKEK SY TKK KK KK 
* * 
* SFT IMMEDTATF * 
: CANCEL * 


* * 
RHEE KKK K EK KK KKK 


SEE NOTE 1 


KKK YR ee EK KK 


* 
* EXIT TO: * 
* * 
ROOK i ee 
$SSPFI 


END-OF-JOB 
TRANSTENT 


711300 
KEKE RD RK HK EK 
A * 
* ENTFR * 
* * 
KRKEKKKEKKKKKKEEEK 


ek eK ROD kk ee 
* 


* 
*SETOP FFC LNG &* 
* BOUFPFR ADDR * 
" 


* * 
KEKKKKKKKKKRE KEK EK 


RHEE EHD 


KKKRKKKKEEKE 


kaka DQERRERE EES 
* RETURN TO * 
: CALLER bs 


REKKKKKEKEKKEKE 


DNE 


et De 


* * 
s<s<s=2= ee RETURN TO NST : 


PES SESE ESE SES SS 


FRP 
CEE P IE RE EE HERE 
* 


* 
* ENTER bd 
* * 
IO RO tO OE 


ORG DOR EO Re 
* * 
* SAVE XR2_ AND * 
*RETOUPN POINT TO* 
: INLINF CONDE * 


x 
Mek ke eK RK KK KK 


CALERP SEE 
edge lab decades 
* * * 
* “SSCLEI MFCO* * 
* * ERP * * 
* * x * 
« * *x * 
KEKKEKKKHEKKKKEKKEKK 


* 
° ° 


* NO 
! 


V 
He HK 2 ee 
* 


* 
: RETURN TO NSTI x 
tok a oe a 


* *. YE 
- CONTROLLED  .* 
CFL * 


FAL 


S| 
_ 


RONF 


NOTE 2 
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TNS 

FERRER ZEKE EEE SE 
* * 
* ENTER * 
* * 


KK Ke Oe EK 


| 
| 
| 


v 
HRICKKEEK EE KE 
* 


** 
SAVF ¥82 AND * 
RFTUFN POINT TO* 
INLTNE CODE : 


KEKEKAKK KK KKK KE KS 


* 


HR HH HH 


EREKCZ ER EE REE K EE 

* * 

* SET UP TO * 

EDISPTAY UNTT TKS 
ERROR 


peboeneacneeecens 


ERED IEEE KH E EH 
* NCFNTR 


* 
* 

* 

* * TO PRINT * 
* * UNTT * 
* * * 
REKKEKKKKEKKAKKEEKEK 


2 | 


eke & 


SEEK EZIREKK EHH & 
* 


* 
cd RETURN TO NST - 
+E ER EK 


KKH YK KE 
* * 


*SET CONTROLLED * 
>* CANCEL * 


* * 
KEAKKKKKKKKEKE KK KH 


#4 K & 
* * 

L->* J1 * 
* * 
ke 


3 


V SFE NOTF 1 


—_ 


711000 


RRR EK 
* 
* ENTER 


‘* 
Me ee Oe 


| NOTE 


FORE RY OR Ke 


* *$S$BTAM EP. * * 


* eee WATT 
* * * 


. : OPFRATTON * 
* 
Tes eae eceesicas 


cy P 
.* *, AIRC S doko tok te 
NO * * 
#2 CONTROLED |. #-------- >* PRTMRN * 
me, —_s SOR IRI FOI OI OK 
a. TO: INLTNE CODE 
*" YES 
| 
NOTE 1 
711210 
REKEKNHY KKEKKKKEK SE 
* * NCENTR * * EDS sO ak 
* *PROGR LFVFT* * * — 
* *COMM RFGTON* + * ENTFR * 
* ‘ ADDR * * * * 
* * * PES ELE SE SS StS EE 
Ti eee eee ke wee ee 
{ 
\ { NOTRE 1 
HEKKEK EY A KKEKEKK KK We Het BS tee ek HO KK 
* * * * NCENTR TO * * 
*SET IMMBADTATE * * * 0G FILF * * 
* CANCEL * * *NANF/VOL TD* + 
* * * VIA * 
* * * sHALTYSHLOS 7 
PS SEES SESE SESE SS ES tek he ok ek ok ok KK KK 
| | 
{ 
711238 v 
ae Me ee ote FP Ug ie ake ake oe ie ok ok kok we he Ae ate te FPG ae ak oe ie ae ake ke kok 
* * * * + * 
* *NCENTR LOAD* * * FIND DEVICE * 
* # S$S$SPRI * * * HALT CODE * 
x * * * * * 
*x * * * * * 
KEKEKKEK KEKE EK KEK PE Ree T ESE EEE ET ET SF 
{ NOTE 1 
RK SG tk ok kK ke ke 
KKK Y HH KKK KKK * * x * 
* * * NCENTR TO * * 
* EXIT * * * HALT WITH * * 
* * * * NTT * * 
MEKEKEKEKKKKK KKK * * * 
eK i te eK KK eK ok kK 
TO: $$SPFI | 
' 
{ 
v 
NOTE 1: weet 
SEE IBM SYSTEM/3 DISK SYSTEM . ** 
CONTROL PROGRAM LOGIC MANUAL, ,°* OPTION, *- YES. 
SY21-0502 (FOR MODELS 6 AND unt ot 
10) OR IBM SYSTEM/3 MODEL 12 pe LRe 
SYSTEM CONTROL PROGRAM LOGIC NO pies 
MANUAL, SY21-0046 { * JD* 
* 
r 
NOTE 2: FIORE TS OR IO 1 Oe 
* * 
SEE IBM SYSTEM/3 DISK SYSTEM ¥% ; 
DATA MANAGEMENT AND INPUT/ RRESET SWITCHES : 
OUTPUT SUPERVISOR LOGIC * * 
MANUAL, SY21-0512 (FOR MODELS ee een es 
6 AND 10) OR IBM SYSTEM/3 { 
MODEL 12 SYSTEM CONTROL PRO- 
GRAM LOGIC MANUAL, SY21-0046 
} 
HK KS ok kk eK kK 
* * 
* RETIRN * 
* * 
PSS SL ELE SES LS SS 
TO CALLER 


* 
* 
* 


? 


* 
* 
* 
* 
* 


* 
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leaded RK 
* * *ONA* 
* AQ * * ASK 
* * x Ok 
He ok ae ok * 
{ FROM O4-J4 
Het kK 1 AND 
Vv *ON YX | O4-FY 
$ERSTT .*, * CH*e 1T10472 x, TITOUTEG v 
A2 x, * ok *, Bot Skok kK ko ok tok 
He Me eA] He te a eK oe * *, x * x, * * 
= -* STANDARD *. NO { at LEAD Ries iS * SETUP FORWARD * 
* FNTFR * *, LABFL Pt acs tales _ ise esos >*., TAPF MARK ,¥---- * SPACE FIP * 
* * *, READ .* | *, READ .* | * (FSF) * 
ORIG RO RR ok *, .* { : _* i * 
*, S* *. x v FO IR FOR SOR RO ORC KC ico 
* YFS | * NO HK 
{ { * * { 
| | * 05 x 
| te 
| { t OK ek | 
| Vv { { NOTR2 
T10000 v 2*, | v TTOATT v 
ROR BR PR RK kk B2 *, I HOR RID aR Ok ROR IO BG a ak kok ROR i ie a ak 
* * .* { * * * * FERTAM xk Oe 
*FIND FT TN SWA * ~* RECORD *, VES f *SETIIP TO REWITND* * *FNTRY POTNT* * 
* FOR TAPE FILE * *. READ 1T™ 80 .*---->/| * (REW) Kw ea een >* * DMBTPS * * 
* IN PARM ITST * x, * * * REW/SFSP & * 
* * *, .* * * x * * Ox 
ORR IOI RCI RIC ak a aie ar *, | AOR a tok dodokk kkk SIO rk a FO Ik kak 
» j * NO | { 
yok { | | 
*O04% { | 904 | 
; * P3 > | | ie | 
x * | { { { 
kk & | Vv { { 
T10100 V BE/O02/05 *, { VY BE/O2 /A4 
BOR IIRC kok dak ok ok kk C2 *, | OR II CS dk IG ok ear 
& *T11210 * .* *, { *7 11000 * 
Beet tees errs rns * NO .* RECORD *, alienate ateataaiatimtatntate! * 
: *OUTPUT FILENAME* r-~--*. READ GT 80 .* * * 
*& FRALT FOR VOL * | . . *WATT ON REA/SFSF* 
* TO BE MOUNTED * | *, -* { * * 
FORO RRR OR ICRI ROK IK ak | x, Lk | FOI toi a OK ACK tok 
| * YES 
{ | { He tek 
| #10 3% 
{ ls aha | 
{ { \ TIQUTB | 
| | Vv | 110879 { 
R10150 Vv {710233 oF. {710240 Vv 
RT) OR iO kkk { D2 *€, Fea KA D9 Rak ka a ak ok RRR TD 5 kk a ICRC ak ic ak 
* * { *, | * * * * 
* SET MODE * { * ASCIT *, NO V * SFT * * SFTP TO * 
* DENSITY * | *, FIILF Keer conn >* UNLABFLED/NON * * FORWARD SPACE * 
* * { *, * * STANDARD READ * * RLOCK (FSB) * 
* * | *, .* * * * * 
FOR IOI ROR IORI I tC { x, FOR AC ak id kk kok A OO RO ok kk tok x 
! * YES { | 
{ | { | 
| taal >| \ | 
| | | | 
| { | 
| v v 
710210 v 710235 V 710260 -*. 710270 o*, -*, 
BOR RRR tok kkk ok eR AOI BD tk i Ok ‘ Fu *, E5 x, 
* * FERTAM * * * x .* * .* *, * 
* "ENTRY POTNT*® * * SFT STANDARD * * *. YFS * WNLABFL *. NO .* BLOCK *, YES 
* * DMBTPS * * * TDLABEDL REAN Kscssss== >* UNLABELED =, #-=~------ >*, RFAD siete *, CONT = 0, *-=H5 
* *REWIND TAPE* * * * A *. SPECIFTED. * *, .* | *, ~* | 
* x * *x * { 3 .* *, .% { *, .* { 
FOI I RO ICBO IO ok FO ORR I RO ak te | x, x *, Lk | . * | 
{ SFE NOTE 2 { * NO * YRS { * NO { 
| PAGE 2 OF 3 | | { KK { | | 
{ | 
| L->e KZ * | 
{ * * { i 
BF/02/A4 | v YFPS*¥** { SFE NOTE 
v | o*, ~*. ; 710500 v | 
MEME MOK YK i Kk eK | F3 x, Py x, { ete det ES ok ek ok ok ok { 
*T11000 * * *, -* *, x * x * 
aa al le dc a * | * *, YES .* *, | * *SSBTAM ELPL* * | 
* * | *. NONSTANDARD .¥-------- >*. NONSTANDARD .* { e-->* * DMBTAS * * { 
*WATT ON REWIND * *. SPECIFIED. * *, RRAD o™ | f * * (FSB) * * 
* * *, .* 7 . { kk * * 
AOR ARO ICRC I tC x, O* x, Le tf FOR IORI RO RGR FRC a a ok { 
* NO * NO | 
{ { | 
! | aaa aoc ak | 
| | | | 
{ NOTE 2 V | { | 
V T1090 280 o*, | | 
RE (SRO tO Kk 2 x, | FRG 5 kk I ok | 
* *SFBTAM ELP.* * { ~* *, | { * * 
* *BMBTRW READ* * | * *. NO | *DECREMENT BLOCK* | 
* * 80-BYTE * * { *, STANDARD Oa aaa a leak atid prt oaths > { * COUNT * 
* * LABFL*/ ¥* * | *, RFAD -* | | * * { 
* * x | *, .* | | * * I 
FEOF HOR ICICI ROR KC a ae x, oe ROR ACR IR CROCK ARCA A ae ak 
| | * YES | | | 
| { | { wk { | | 
\ { ee ‘a \ 
| { Oe Ct | | | 
| { “i * \ { 
BF/O2/A4 V KK | MY 
*, . s 
FRR ko a ok ik | H3 *, | HS *, 
*T11000 * * . * *, 
Se Sseesssss<—S= * -*  \VCL ID *, NO {| NO .* RL.OCK *, { 
* * *. SPECIFIED .*---- t---*, COUNT = 0 .* | 
* WAIT ON READ * *. . { *, j . { 
* * *, .* { *, .* | 
SOR COR ROI IO FOR A *, OX V *. Ok { 
| | * YES eR K * YES { 
ae. | 
| | | ee ee 
* x 
{ { { eK 3 OK { 
| Vv | 
7*, { o*, *, TIOSOR Vv 
a1 *, HR KOK TD KR ok { 33 * J4 *, WHE RK TS eK 
.* *, * * .* . * * 
.* TAPR *. YES * SFT UNLABELED * -*OUTPNTTING *. NO -* VOL TD *. NO * ha 
*, MARK READ Ks< So Sis >* READ ¥----- 4 *. ADDITIONAL (.*-----3-- >*, AGREF Koma *RESET SWITCRES * 
*. -* * *, VOL . . . { * * 
*, .* * * é .* x, .* { * * 
*, * Fe AOR RRR oR tok x. Uk Kk FORO RR Ra ROR Rk Rook 
* NO * YES * YES 7K EK { 
| tO | | * * { 
x * | { * C1 * | 
x K3 aes ( * x | 
* Koen nn on ee ee ee J wok tok | 
v KK Vv \ 
T10230 .*. BE/02/A2 TI10297  .*. ARRNA | 
K1 *, HERI I IC De a a T10300K3 x, v 
.* *, *711300 002A2* .¥ *, EI IOR KS tk er 
.* ASCII ae YES  —-... Reseseerscecrerss <= * * *. NO x * 
*, FILE «tees es<= >* GO TRANSLATF * *, STANDARD wots = ” *. RETIVRN * 
*, .* * RECORD TO * *, LABEL .* * * 
*, .* * FBCDIC * *, .* 4K RK eA IO RK dk RK dO ok 
x, Yk SOK ICR RO a KC a rere; *OOU* 
* NO \ * YFS * RQ* 
| { Ox TO: CALLFR 
! | * 
v Vv v 
a OR KK ae ok 
* * *x * *004* 
* AD * * AD * * RY* 
% * * * * ok 
a HK * 


KKK 
* * 
* A2 #-=5 
to BE/02/A4 
710368 v . 710850 
ere IWii tet tet. T) TICE LLL. 23 
* * CK #711000 * IAS oR aK 
*SET NO FILE ON * * x Kwan anne nn nts * x 
* TAPE * * AW #----># x * ENTER * 
* * * WAIT ON READ * * 
RK K * * 1K eK * * OM HK I eK ea KH OK 
*003% PEE SLES SSE LES SS SS Ae Re He Re te he oe et i ie oe oe { 
* K3* 
* & He eK 
{ | 
* B2 ¥=> | 
4K { } 
710365 v 710380 .*, 710422 *, v 
Fe B stk ack tek B2. *, 90 OOK B 3 90K ka Ok Bu *, FEI R 5 i aC Rok CC tea 
* * .*ONLABEL*. * * ; *, * * 
* SETUP TO RFAD * .* OR *, YES * SET NO HDR2 * .* *. NORM * SAVE RFTURN * 
*80-BYTE RECORD * ->* NON-STANDARD .*---- * LABEI, #<----MARK®, COMPLETION le---- *POTNT TO INT INP* 
* * | *. LABEL .* | * * ee ol : ; * CODE AND XR1 * 
* * *, .* { * * *, .* * * 
We He he he ae oe te oi te Ca oe coke ic oe *, * Vv PES ESSE SEE FSS ES SS x, * EME He He He CR OK he He oe ie Oe oe 
* NO ok ae | * | 
x * * * { FO WRONG 
#0003 | * Gu * * * LENGTH | 
* K3 | * x ->* Gu * RECORD | 
KI KK KKK * { { 
NOTF 2 v 4 v | i 
ert ieheretir irs £) C2. cu *, ROI IOC 5 9 I ROR tok OK 
* * * .* *, ~*RECORD *, *TNITIALTZE LGTH* 
* *SSBTAM E.P.* * ~*” FILE ON °*. YES NO .*6T REQUEST ¥. #6 WRK ARFA PNT * 
* *DMBTRW READ* * *. REFL 1 #--5-------------- nfé-------- ~------- . | OR ASCTIT. lx * TO IRYTR 7 * 
* * * * *, . *, FILE | .* xTEPT OF DEC NO * a 
* * x *, .* *, .* * 
3 He eH RC a iC OK KC *, ,* x, ,*® { Nekeeeaseawee eens ) 
*" NO * YES | 
| pons : 
| | 
BE/02/A4 v v 
T10405 .*, 710425 *, 710860 v 
ROR AO RD) tO OR D2 *, *, eerie teeenne es 
#711000 * .* ; .* x, * 
~----+--------- * .*° LABELS "#*. NO : ASCIT “*. NO *CONVERT DRCTMAT# 
* * *, AGREE D Rann nn ----------- > *: FILE oo * MRER TO 
* WAIT ON READ * *, .* *, * * BTNARY NUMBER = 
* * *, .* x, .* * * 
HEA HH He eK RK RC IK *, ,* * Pe SEES ESS ST ELS SS Ss 
* YES *" YRS | 
AK { 
* *x { 
* B3 *-> 
v | eK | BE/02/A2 | 
*, 710415 : 710880 
E *, tO RE BD ER te Oy kok eK eK Kk Vv 
_® x, *7 10850 * | *711300 * SOROS 20k 4 gO 
NORM .* *, TAPE Rana -+- +e ew sg Me Seba * | * RETURN TO * 
---*. COMPLETION .*M#ARK * CONVERT HDR1 * * GO TRANSLATF = | * CALLER * 
[ *. CODE .* * VOL SEQUENCE * * RECORD TOs | * * 
{ " : * NO. TO BINARY * * EBCDIC * RII III IO OIC 
*, Ue v Etc Error eer et te { { CELere ete eee. tty { 
| *" xe 
WRONG * * | | 
| LENGTH * AQ * {---------- 
RECORD * * 
i { ok Pe eT | 
| v *00 3* 
{ o*, «*, * ci* o*, 
| Fl", FQ° om, * Fg” "x, 
~*RECORD. *. .* * * | -* HDR2 |*, 
| -*GT REQUFST *. NO .*° RERFL ID “*, YES {| NO .* 1ST 
| *2  &ASCIT k= =~ *: GIVEN  #--=5 L----- *>4-CHARACTERS .* 
| *, FITRF .* *, : *, ; 
*, o* *, * *, .* 
*, .* *, * ( *, * 
| * YES * HK * NO * YFS 
| { * * { KKK 
L--+-----~- > * EB * * * 
* * * G4 *-> 
HK kek * * 
v { eke OY 
T 10370 ok, v | 710430 .*, 
Gt "*, SEREAG DARE EERE REE 5 *, 
.* *, * .* *, 
NO..*° ASCII "*, = ADD ONE TO © | YFS .* MN *, 
pono, FILE > “CONVERT NOMBFR * | poo-----#, LABELED !* 
*, .* | v *, TAPE + 
*, .* { KAO K *, .* 
{ Ue saceewnnenecencas *00 3% x. Le 
*" YFS | | * Aux *° NO 
x * 
peteeee | 
BE/02/A2 { } 
| v 740417 .*, *, 
{ Hk RE | kK tk ek A? x, We fe te ie Oe FF 9 i ok ik ek kk HY *. 
f #711300 * * *, * + * +. 
#------------5-- .*” PROPER "#*, NO *ALLOW OPTION 0 * YES .* 
* GO TRANSLATE * *. SEQUENCE |) #-=----~- >*TN HALT/SYSLOG * “= *, NON - STANDARD. > 
* RECORD 70 * ; ; *  PARN LIST + [ TAP 
* — FBCDIC * *, .* * **, ‘ 
rrr T rT t+ eter ere .: Kecaveekwankennas y *, V® 
* YES ae A * NO 
| CK | *003* 
L---------- > *002* * AS | 
* HS *-> xk { 
* * { eK & * { 
v ek ek { * * 
oe, 710419 v * E3 *, 
a1 *, We He TD ko ee i Ke * * Ja *, 
* * * eK ok ok * x, 
-*” VOL 1ST "*. YES * SFTUP TO READ * NO. HDR2 "*, 
* 3-CHAR Den *80-BYTE RECORD * prom----") PRESENT ON ix 
*, ACTERS . * * v . TAPE .s 
: .* { * * 1 EK *, .* 
x, L* v FEI OIIOIOIOISI I IOI I Hk *00 3% *, * 
*" NO we * D5* *" YES r 
* * *x* *& 
* RY * | * 
* * v 
| KKK KER KK 
v e | SEF NOTR 2 #00 3% 
*, v * Ae 
K1 *, 2 He He ee KD he oh ok hc ic ke oe ak oo *x« 
. *, x * x ok * * 
: HD *, NO * *SSBTAM E.P.* * 
*. 1ST G-CHAR [*---- * *DMBTRW READ* * 
*. ACTER .* * x * * 
@ * « *& x *® 
*, Fe ete ie ee ee ke oe i oe oe of oe 
* YRS ie He he { 
| KKK * * 
} * x *k BZ * 
l->* BR? * *® % Vv 
* x eR KK 
KH kK * * 
* AW * 
* * 
eK eK 
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SSSTKV 


EKA LESS SESE 
* * 
* ENTER * 
* * 


SERS ECES EK EESE 


READPP 


v 
SOERERR TRS ER eRe 
* 


* 
*RESTORE PROGRAN*® 
* COMMUNICATION * 
: REGION . 
REEEKKESKESEEEEEEE 


RERERC 1 HEEREEESES 
*SET CONTROLLED * 
* CANCEL IF * 
: REQUESTED BY . 


eee deeeaneeaeees 


BF/O1/A4 
HERESY 1 HSKESEE EES 
SOISKIO 


: READ PROBLEM * 
: PROGRAM 


% # 


seeuseseneenceeen 


E1 *, STAKE LH Sess eeess 
.* *, : . 
* *. YES ENABLE 
ome DPF oo aoecn= >grreneagy LEVELS 
"8 _.* 
* seucudesssvaiwces 
NO 


*«* 
enrerenrers 
= 


SABRT Pies SEF NOTE 1 
oer ar AeeeP2eeeereeee 
.* *, YES * * 
#) CONTROLLED (#--------># EXIT TO: * 
*. CANCEL .# * ‘ 
*. .* SSCS KSEE TES 
« «® 
* NO $$SPEJ 
END~-OF-JOB 
TRANSIENT 
DONE 
SHSRAG TERK ESSE EEE 
* SET UP TO * 
* RETURN TO * 
* RESTART ENTRY * 
: POINT : 
SERKEEEKERED EERE DE 
NOTE 1: 
SEE IBM SYSTEM/3 DISK SYSTEM 
Pad 2 aaa CONTROL PROGRAM LOGIC MANUAL, 
* EXIT TO: * SY¥21-0502 (FOR MODELS 6 AND 
* * 
shaueseseeswese 10) OR IBM SYSTEM/3 MODEL 12 
eROdt: SYSTEM CONTROL PROGRAM LOGIC 
OBLEM = 
PROGRAS MANUAL, SY21-0046 


NOTE 2: 

SEE IBM SYSTEM/3 DISK SYSTEM 
DATA MANAGEMENT AND INPUT/ 
OUTPUT SUPERVISOR LOGIC 
MANUAL, SY21-0512 (FOR MODELS 
6 AND 10) OR IBM SYSTEM/3 
MODEL 12 SYSTEM CONTROL PRO- 
GRAM LOGIC MANUAL, SY21-0046 
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DISKIO 
REEKAYSKEREREEE 
* * 
* ENTER * 
* * 
SKEEKEKEKKEESEKE SE 


BECKER CREEKKEEEE 
* * 


* SAVE RETURN * 
*POINT TO INLINE*® 
* CODE * 


* * 
REKKKEEKKEKKEKEKES SE 


SEE NOTE 2 
PEKKECEH EKEKEEERES 
* 


* * * 
* *DITODSP DISK* * 
* 2 Ios * * 
* * * * 
* * * * 
KEREREEEEERERERES 


| 


* 


VOLBCS SEE NOTE 2 
RERKEHNY CHRKE ORES E 
* x * 


* pp TODeT DISK*® * 
* © AIT 

*x ¢ 
* 
* 


+2 


* * 
*« * 
* * * 
SKEKRECKEREEEEEE 


o*. DNE 
eOKHESERSEEEEEE 
* 


* 
*. ABNORMAL o Fame eee >* RETURN TO NSI * 
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X‘00" 


-X‘0100' 


Transient Area 


EOS (End 
of supervisor) 


(buffer area only, no 
flowchart) 


EOS+5K 
*See IBM System/3 Disk 
Systems Data Manage- 
ment and Input/Output 
Supervisor Logic Manual, 
SY 21-0512 (for Model 
10) or /BM System/3 
Model 12 System Con- ‘ 
trol Program Logic 
Manual, SY21-0046. 


Figure 24, Main Storage Map Showing Transient Area and User Storage Needed by Restart 
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For a description of the following data areas, refer to /BM 
System/3 Disk Systems System Control Program Logic 
Manual, SY21-0502 (for Model 10) or /BM System/3 Model 
12 System Control Program Logic Manual, SY21-0046. 


e Configuration record (CONFIG) in the scheduler work 
area 


e@ Program level communications region (N1ICOMN) 
@ System communication region (NCPL1) 


e Volume labels 


TABLE OF ENTRIES 


Checkpoint saves pointers to the saved data at each check- 
point taken in a table of entries. Restart uses this saved 
data to resume execution of a program at the last check- 
point. The address of the disk area in which the table of 
entries is located is contained in field NCRCSS in the 
system communication region. The format of the table of 
entries is shown in Figure 25. The possible entries are 
shown in Figure 26. 


Disk Address 


Where Stored Displacement 


into Sector 


Length -1 
of Data 


(C/S/#) 
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SECTION 3. DATA AREA FORMATS 


Volume Label 


The volume label of the system pack contains information 
about the checkpoint stored on the pack. The data is 
saved at: 


Decimal Disp Meaning 
185 Bit 0 = 1 Active checkpoint 
186 Number of last checkpoint 


request (01-99) 


Storage Location 
for Restore 


*The following entry IDs may be used: 


X'10’ — Storage information 
X‘20' — Object program 
X'40’' — Checkpoint parameter list 


X‘C1' — 5445 or 3340 main data area drive 1 
X‘C9' — 5445 or 3340 main data area drive 2 
X‘Al’ — 5444 removable 1 


X‘B1' — 5444 removable 2 or 5444 simulation area — 


D2B 
X‘B9' — 5444 simulation area — D2A 


Figure 25. Table of Entries 
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The entries not required /f missing are not in sector and other entries are shifted left and appear in 
order given. 


Required 1 3 2 1 2 


YES Displacement Program LNG depends on 
into sector Communication dedicated or DPF 
@ (NCCOMN) System 
YES Displacement SCH/D.M. 
into sector 5445 Switches 
@ (NCSMV3) 
YES Displacement SCH/D.M. 
into sector 5444 Switches 
@ (NCSMV1) 
YES CSF Displacement Printer Page 
into sector Size @ 
NO C1|CS# Displacement 
into sector 
NO C9|CS# Displacement 
into sector 
NO A1|CS# Displacement 
into sector 
NO CSF Displacement 
into sector 
NO CS# Displacement 
into sector 
NO CS# Displacement 
into sector of Chain 
Image 
YES CS# Displacement MFCU status, ARR, XR1, XR2, 
into sector MFCU Print Data Register. 
YES CS# Displacement Tape Repositioning 
into sector Information * 
YES S# Program 
Level 1 
Start @ 


Number 1 1 2 1 1 2 1 1 2 1 1 2 


of Bytes 3 
60 me Current Current Current | 78 ie Current 
Block # Block # Block # | T4 Block # 
Number 


The entries are left adjusted and any entries not required are X’00’. The entries are not necessarily in this order. 


Figure 26. Possible Table Entries 
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APAR SUBMISSION 


For APAR submission, the following information is 
necessary: 


Contents of [AR and ARR. 
Full core dump including the transient area. 


Disk dump of the checkpoint area. The C/S/No. 
of sectors can be obtained from the core dump 
(Field NCRCSS of the System Communications 
region). 


Disk dump of the program level 1 scheduler workarea. 
The C/S can be obtained from the core dump (Field 
NCSWRK of the System Communications region). 
The scheduler workarea is 48 sectors (2 tracks). 


Disk dump of the volume label of the system pack. 


SECTION 4. DIAGNOSTIC AIDS 


DATA SAVED AT CHECKPOINT 


The table of entries (described in Section 3) can be used 
to determine what information was saved at the last 
checkpoint. This information is used by RESTART. 


At each checkpoint, $$STKR and $$STKT build three 
sectors of data in the first three sectors of program level 
1. The first sector contains data to be saved and pointers 
to buffers and workareas. The second sector contains 
the table of entries (see Section 3. Data Areas) which 
points to the table information in the third sector. 
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Overlay Linkage Editor 


$CAM (see Compiler Access Method) 

$SOLAF (see AUTOLINK Segment List Build) 
$OLAH (see Cross-Reference Segment List Build) 
$OLAJ( see Sort AUTOLINK Segment List) 
$OLAP (see Overlay Design) 

SOLAR (see Overlay Segment List Build) 
SOLAT (see Core Map Phase) 

$SOLBE (see Relocate, Resolve EXTRNs, and Build Load 
Module) 

$OLBO (see Library Control Phase) 

SOLER (see Error Routine) 

$OLFTP (see Punch Phase) 

$SOLINK (see User Entry Phase 1) 

$OLIN1 (see User Entry Phase 2) 

$OLIN2 (see User Entry Phase 3) 

$SOLINS3 (see User Entry Phase 4) 

$SOLYNX (see Compiler Entry Phase) 

$SOURCE segment list entries | 33 

$WORK file 3 


| APAR submission 43 


AUTOLINK Segment List Build (SOLAF) 
description 10 
flowchart 19 

AUTOLINK segment list entries 38 


Compiler Access Method ($CAM) 
description 11 
flowchart 28 
compiler entry 
input 3 
operational diagram 9 
output 3 
storage map 31 
Compiler Entry Phase (SOLYNX) 
description 10 
flowchart 14 
Core Map Phase (SOLAT) 
description 11 
flowchart 26 
core usage map 20 
cross-reference list 20 
Cross-Reference Segment List Build (SOLAH) 
description 10 
flowchart 21 
cross-reference segment list entries 39 


data areas 
LOMMON _ 31 
segment list entries (see segment list entries) 
description of phases 
AUTOLINK Segment List Build (SOLAF) 10 
Catalog Phase (SOLFOL) . 11 
Compiler Access Method (SCAM) 11 


description of phases (Cont’d) 
Compiler Entry Phase (SOLYNX) 10 
Core Map Phase (SOLAT) 11 
Cross-Reference Segment List Build (SOLAH) 10 
Error Routine (SOLER) 11 
Library Control! Phase (SOLBO) 10 
Overlay Design (SOLAP) 11 
Punch Phase (SOLFTP) 11 
Relocate, Resolve EXTRNs, and Build Load Module 
(SOLBE) 11 
Sort AUTOLINK Segment List (SOLAJ) 11 
User Entry Phase 1($OLINK) 10 
User Entry Phase 2($OLAB) 10 
diagnostic aids 
APAR submission 43 
messages 49 
numbers 49 
Overlay Fetch Routine (see Overlay Fetch Routine) 


entering the overlay linkage editor 3 
compilerentry 3 
userentry 3 
Error Routine (SOLER) 
description 11 
flowchart 22 


finding an overlay 44 
flowcharts for phases 
AUTOLINK Segment List Build (SOLAF) 19 
Catalog Phase (SOLFOL) 20 
Compiler Access Method ($CAM) 27 
Compiler Entry Phase (SOLYNX) 14 
Core Map Phase (SOLAT) 25 
Cross-Reference Segment List Build (SOLAH) 21 
Error Routine (SOLER) 22 
Library Control Phase (SOLBO) 15 
Overlay Design (SOLAP) 24 
Overlay Fetch Routine 45 
Punch Phase (SOLFTP) 16 
Relocate, Resolve EXTRNs, and Build Load Module 
(SOLBE) 26 
Sort AUTOLINK Segment List (SOLAJ) 21 
User Entry Phase 1 (SOLINK) 12 
User Entry Phase 2 ($OLAB) 13 


input 
compiler entry 3 
userentry 3 


Library Control Phase (SOLBO) 
description 10 
flowchart 15 

LOMMON 7 


machine requirements 3 


Index 
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messages 49 User Entry Phase 1 (SOLINK) 
numbers 49 description 10 
flowchart 12 
User Entry Phase 2 (SOLIN1) 
numbers, messages 49 description 10 
flowchart 13 
User Entry Phase 3 (SOLIN2) 


operational diagram 9 description 10 

output flowchart 20 
compiler entry 3 User Entry Phase 4 (SOLINS3) 
userentry 8 description 10 

Overlay Design (SOLAP) flowchart 17 


description 11 
flowchart 24 


Overlay Fetch Routine 43 Checkpoint/Restart 
core usage map 20 
cross-reference list 20 $$RSTR (see Restart-Main Load) 
finding an overlay 44 $$STKP (see Checkpoint-Main Load) 
flowchart 45 $$STKQO (see Checkpoint-Quiesce Magnetic Tape I/O) 
overlay fetch table 44 $$STKR (see Checkpoint Problem Program and SWA Load) 
sample coredump 47 $$STKT (see Checkpoint-Final Load) 
transfer vectors 44 $$STKV (see Restart-Problem Program and Final Load) 


overlay fetch table 44 
Overlay Segment List Build (SOLAR) 


description 11 Checkpoint 
flowchart 30 Final Load (see Checkpoint-Final Load 
overlay segment list entries 33 function 55 
linkage 55 
Main Load (see Checkpoint-Main Load) 
pre-auto segment list entries 37 operational diagram 57 
Punch Phase (SOLF TP) Problem Program and SWA Load (see Checkpoint- 
description 11 Problem Program and SWA Load) 
flowchart 16 storage map 61 


Checkpoint-Final Load ($$STKT) 
description 60 


Relocate, Resolve EXTRNs, and Build Load Module ($OLBE) flowchart 66 
description 11 Checkpoint-Main Load ($$STKP) 
flowchart 27 description 57 

R module 3 flowchart 62 


Checkpoint-Problem Program and SWA Load ($$STKR) 
description - 59 


sample coredump 47 flowchart 65 
segment list entries 33 Checkpoint-Quiesce Magnetic Tape !|/O ($$STKQ) 
$SOURCE 37 description 58 
AUTOLINK 38 flowchart 64 
cross-reference 39 CONFIG (configuration record) 57 
overlay 41 
pre-auto 37 
sort 40 data areas 
Sort AUTOLINK Segment List (SOLAJ) CONFIG (configuration record) 57, 77 
description 11 NCPLI (system communication region) 57,77 
flowchart 23 NICOMN (program level communications region) 57, 77 . 
sort segment list entries 40 SWA (scheduler work area) 57 
storage map table of entries 77 
compiler entry 31 volume labels 57, 77 


userentry 32 


function 
transfer vectors 44 Checkpoint 55 
Restart 68 
user entry 
input 3 linkage 
operational diagram 10 Checkpoint 55 
output 8 Restart 68 


storage map 32 
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machine requirements 53 


NCPLI (system communication region) 57, 77 
NICOMN (program level communication) 57, 77 


operational diagram 
Checkpoint 56 


Restart 69 
Restart 

function 68 

linkage 68 


Main Load (see Restart-Main Load) 
operational diagram 69 
Problem Program and Final Load (see Restart-Problem 
Program and Final Load) 
storage map 76 
Restart-Main Load ($$RSTR) 
description 69 
flowchart 71 
Restart-Problem Program and Final Load ($$STKV) 
description 70 
flowchart 75 


SWA (scheduler work area) 57 
storage map 

Checkpoint 61 

Restart 76 


table of entries 77 
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